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INTRODUCTION. 


The Review for December, 1895, is based on reports from; The WreatHeR Review is prepared under the general edi- 
2,737 stations occupied by regular and voluntary observers, | torial supervision of Prof. Cleveland Abbe. Unless other- 
classified as follows: 149 from Weather Bureau stations; | wise specifically noted, the text is written by the Editor, but 
35 from U. S. Army post surgeons; 2,395 from voluntary | the statistical tables are furnished by Mr. A. J. Henry, Chief 
observers; 32 from Canadian stations; 96 received through | of the Division of Records and Meteorological Data. A spe- 
the Southern Pacific Railway Company; 30 from U. 8. Life- cial acknowledgment is made of the hearty cooperation of 
Saving stations; international simultaneous observations | Prof. R. F. Stupart, Director of the Meteorological Service of 
are receiyed from a few stations and used together with trust- | the Dominion of Canada. 
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worthy newspaper extracts and special reports. 


CLIMATOLOGY OF THE MONTH. 


GENERAL CHARACTERISTICS. 


The current month has been characterized by a remarkable 


series of severe storms in the North Atlantic, affecting both | 


the coasts of Europe and America. An equally remarkable 
series of storms prevailed in the North Pacific, affecting not 
only the coasts of Washington, British Columbia, and Alaska, 
but also the coast of Japan. A series of remarkable rains, 
with high winds and resulting floods in the rivers, occurred 
in Kansas, Missouri, and Texas. The average pressure was 
above normal on the Atlantic and Pacific coasts, but decidedly 
below normal in the Dakotas, Manitoba, and Alberta. Tem- 
perature was above normal in the latter region, but below in 
the Rocky Mountain Plateau and Pacific Slope and Gulf 
States. Precipitation was decidedly above normal on the 
coasts of Washington and Oregon, as also from Texas to the 
Lake Region, and was at several stations in this region the 
greatest on record. 


ATMOSPHERIC PRESSURE. 
(In inches and hundredths. | 


The distribution of mean atmospheric pressure reduced to 
sea level, as shown by mercurial barometers, not reduced to 
standard gravity,and as determined from observations taken 
daily at 8 a. m. and 8 p. m. (seventy-fifth meridian time), is 
shown by isobars on Chart II. That portion of the reduction 
to standard gravity that depends on latitude is shown by the 

border. 

The mean pressures during the current month were highest 
in the Rocky Mountain Plateau Region and southeastward to 
southern Texas. Aridge of moderate high pressure extended 
from New Jersey and eastern New York southwestward to the 
Gulf of Mexico. The highest were: Salt Lake City, 30.36; 


Idaho Falls, 30.83; Winnemucca, 30.31; Carson City, 30.27; 
Lander, 30.25. The lowest mean pressures were in the Cana- 
dian Provinces. The lowest were: Swift Current, 29.83; Cal- 
gary and Minnedosa, 29.85; Battleford, 29.87; Edmonston and 
Qu’Appelle, 29.88; Winnipeg, 29.89. 

As compared with the normal for December, the mean pres- 
sure was in excess along the Atlantic, Pacific, and Gulf coasts 
and over the Rocky Mountain Plateau Region. The greatest 
excesses were: Philadelphia and Harrisburg, 0.16; Halifax, 
0.15; Sydney, 0.14; Salt Lake City, 0.12. The greatest de- 
ficits were: Swift Current, 0.30; Calgary, 0.27; Minnedosa, 
0.25; Qu’Appelle, 0.24; Winnipeg and Williston, 0.21. 

As compared with the preceding month of November, the pres- 
sures, reduced to sea level, show a decided rise in California, 
Utah, and Arizona, and a decided fall in Manitoba, Saskatche- 
wan, and Athabasca. The greatest rises were: Fresno, 0.17; 
Independence and Sacramento, 0.15; San Francisco, Red 
Bluff, and Salt Lake City, 0.14. The greatest falls were: 
Qu’Appelle, 0.18; St. John’s, Edmonston, and Minnedosa, 0.17 ; 


Williston, 0.16. 


AREAS OF HIGH AND LOW PRESSURE. 
By Prof. H. A. Hazen. 


The month of December was remarkable for the fewness of 
the high areas which crossed the country and the very great 
number of low areas. Of the former, there were but three, 
with a total duration of twelve days, but of lows there were 
fourteen, with a duration of forty-seven days. The velocity 
of the highs was 20 miles per hour, that of the lows was 
nearly 32 miles per hour. The accompanying table exhibits 
some of the facts relating to the movement of each high and 
low, and Charts IV and I give the tracks of their centers. 
Chart I shows that the general tendency of the lows has been 
to take a rather high latitude, though there have been a few 
severe Gulf storms. 
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Movements of centers of areas of high and low pressure. 
Av 
First observed. | Last observed. Path. | velocities. 
° 
: 4 4é4isis 
High areas ° ° ° ° . |Days.| Miles. Miles. 
anak 1,a.m.| 54) 7,a.m.| 32/ 88 3.110) 60 518 | 21.6 
pm. | 55/ 107| 10,a.m.| 38| | 1,600| 3.5 457 | 19.0 
17,p.m./ 41) tw! *,205/ 2.5 482) 2.1 
Average of 
Average of 12 
Low areas. 
Sa.m.| 47| 61/| 1,805) 20 903 | 37.6 
3,p-m.| 47| 84| 6a-m.| 49) 85! 1,986/ 2.5 74 | 33.1 
4a-m.| 48/ 1299) Bam.) 48) 4.0 S47 | 35.3 
Sa.m.| 38! 12a.m.| 47' 2570) 4.0 642 | 26.7 
8,p-m.| 129/ 5,p.m.| 47| 57 4,715) 7.0 674) 
11,p-m. | 55 114/ 49) 84) 1,375) 3.0 458 | 19.1 
I4,a.m.| 49| i8,a.m.| 49; 89) 2,230) 4.0 558 | 23.2 
I7,a.m.| 33/ 106/21,a.m.| 44, 85 | 2,015| 4.0 504) 21.0 
Ix.. 19,a-m.| 48) 197/ 23,a.m.| 51) 61/| 3,490/ 4.0 870 | 36.2 
51; 1,66 20 822 34.2 
%,a.m.| 117 | 43) 9) 1,160) 1.5 773 | 32.2 
%,p-m.| 89 27.p.m.| 1,730) 20 860 | 35.8 
2,p-m.| 119/29.p.m.| 51} 1,740) 3.0 580) 24.2 
.a.m.| 108/ 52) 65 3,100) 3.5| 51.7 
Mean of 4 
PONS. oe 752 | 31.3 
Mean of 46.5 


*Coalesced with Xa. 
HIGH AREAS. 

I.—The highest pressure of the month, 30.84, was noted on 
the first day to the north of Montana. The central high 
pressure moved rapidly southward to Texas, where it re- 
mained nearly stationary for two days and then moved east, 
reaching the Florida coast on the 7th, a. m. During the 
progress of this high the pressure remained far above the 
normal in Montana, but with no motion. The lowest tem- 
— of the month accompanied this high, —24°, at 

avre on the 2d, a. m. A notable cold wave, with a fall in 
temperature of 30°, at Pittsburg on the 3d, a. m., and at Boston 
P. m. of the same day, was due in part to the cold air drawn 

rom this high into the rear of low No. I. 

I1.—This high first appeared north of Montana on the 6th, 
p.m. Like No. I, its motion was southward, reaching Mis- 
souri on the 9th. It was last noted in southern Illinois on 
the 10th, a.m. During its progress an area of high pressure 
remained stationary in the middle Plateau Region. On the 
8th, p. m., a ridge of high pressure connected the two highs. 
It may be said that No. tl was gradually absorbed by the 
rather permanent high in the Plateau Region. 

IlI.—The pressure continued high and without motion in the 
Plateau Region till the 14th,a.m. High area No. II] appeared 
to the north of Lake Superior on the 15th,a.m. The first in- 
timation of the presence of No. III came from the winds which 
began to blow from the northwest, though there was a high area 
in the southeast, which was the lower part of aridge of station- 
ary high pressure trending southwest and northeast. The 

ressure at White River rose 0.22 in the next twelve hours; at 

ockliffe it rose 0.52 in twenty-four hours. Area No. III moved 
toward the south of east, and disappeared in the Atlantic off 
the New England Coast on the 17th,p.m. After reaching the 
Atlantic a high pressure area remained nearly stationary until 
the 27th, forming one of the notable features of the weather 
during the month. The pressure continued high and without 
motion from the 16th to the end of the month in the Plateau 
Region, with one or two slight additions of high pressure from 
the Pacific Ocean. The position of this permanent high pres- 
sure area in the Plateau Region, the lingering of high pres- 
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sure off the Atlantic Coast, and the high temperature over 
nearly the whole country were the prominent features of the 
month. 


LOW AREAS. 


I.—The month opened with a trough of low pressure ex- 
tending from Texas to Lake Superior, with a special slight 
depression in Arkansas. This trough moved northeast and 
disappeared in the Gulf of St. Lawrence on the 3d,a.m. A 
maximum velocity of 38 miles per hour was noted at East- 
port on the 2d, p.m. The heaviest rainfall in twelve hours 
was 1.64 inch at Halifax on the 3d, a. m. 

II.—First noted to the north of Lake Superior on the 3d, 
p.m. It moved to the south of east, reaching the Atlantic 
on the 5th, p.m. Then it moved very rapidly to Newfound- 
land in the next twelve hours. A wind velocity of 52 miles 
per hour was reported at Eastport on the 6th,a.m. The pre- 
cipitation attending this storm was very small, though widely 
distributed in the interior; on reaching the coast the rain in- 
creased, 1.17 inch being reported from St. Johns on the 6th, 
a. m. 

III.—This storm was first noted off the north Pacific Coast 
on the 4th, a.m. Its motion was nearly due east, and it 
reached the Gulf of St. Lawrence on the 8th,a.m. The high- 
a wind reported was 46 miles per hour at Duluth on the 
7th, a. m. 

IV.—First noted in southwest Arkansas on the 8th, a. m. 
It reached the Atlantic Coast of north Florida in. two days, 
then turned northeast and reached Newfoundland on the 12th, 
a.m. A wind of 65 miles per hour was reported from New. 
York, N. Y., on the 11th, a. m., and one of 68 miles at Block 
Island on the 11th, p. m., but this was partly brought about 
by the proximity of low No. V in Kentucky. 

V.—First noted off the north Pacific Coast on the 8th, p. 
m. Its apparent motion was east and southeast, reaching the 
south Atlantic Coast on the 12th, p. m., then it turned north- 
east and reached Newfoundland on the 15th, p.m. A wind 
of 68 miles was reported at Kittyhawk on the 13th, p. m. 
This low was notable for the length of its path and for the 
meager rainfall throughout its course. 

VI.—First noted to the north of Montana on the 11th, p. 
m. Its path lay to the north of telegraph stations of observa- 
tion and disappeared on the 14th, p. m., to the north of Lake 
Superior. 

VII.—First noted off the north Pacific Coast on the 14th, 
a. m., where it was a very severe storm. A wind of 55 miles 
was reported from Fort Canby on the 14th, p. m., and at the 
same time a rainfall of 0.92 inch in twelve hours was reported 
from Seattle. The path of No. VII was eastward and it dis- 
appeared over Lake Superior on the 18th, a.m. A cold wave 
followed in the rear of this storm over the region west of the 
Mississippi River. A fall in temperature of 32° was reported 
at Helena on the 16th, a. m., and at Pueblo on the 17th, a.m 

VIII.—Originated in New Mexico on the 17th,a.m. Its 
course was northeastward for four days and disappeared in 
Michigan. Very heavy precipitation attended or preceded 
this storm as it moved northward, though almost none was 
noted on the Gulf. At Springfield, I)1., 6.66 inches fell be- 
tween 17th, a. m., and 20th, a. m., and 5.06 inches at Chicago 
during the same time. It is a little remarkable that with all 
this rainfall the violence of thestorm rapidly diminished and 
it had entirely disappeared on the 21st. 

1X.—First noted off north Pacific Coast on the 19th, a. m. 
Its course was eastward, largely beyond stations of observation, 
and it disappeared in the Gulf of St. Lawrence on the 23d, a. 
m. Awind of 48 miles was reported at Buffalo on the 22d, 
a. m. 

X.—A depression had existed to the north of Montana for 
several days, but it did not appear to move till the 23d, a. m., 
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when a pressure of 28.88 was reported from Edmonton. In 
twenty-four hours the lowest pressure wasin Manitoba. This 
storm cannot be traced farther, but it may have inflenced 
or coalesced with No. Xa. 

Xa.—First noted in southern Texas on the 23d, p.m. Its 
motion was very rapid north-northeast, and it was last noted 
to the north of Lake Superior on the 25th, p.m. <A widely 
extended cold wave followed in the wake of this storm and 
continued behind low area No. XII. The heaviest rainfall 
was 1.52 inch in twelve hours at Kansas City, which is in 
marked contrast to the precipitation accompanying low No. 
VIII, though the two storms had almost exactly the same 
trajectory. 

XI.—First noted to the north of Montana on the 25th, a. m. 
This storm either filled up in South Dakota on the 26th, p. 
m., or was absorbed by No. XIII. Only traces or very light 
rains accompanied it. 

XII.—A trough-like depression extending from the Gulf 
of Mexico to Lake Huron was left by area No, Xa. On 25th p. 
m., the map shows a slight concentration of this trough in 


Mississippi. Over 2.50 inches of rain in twenty-four hours 
fell at Meridian. This storm moved rather rapidly in a 
northeast direction and was last noted at the mouth of the 


St. Lawrence on the 27th, p.m. Abundant rainfall charac- 
terized the onward progress of this depression. The highest 
wind of the month, 72 miles, was reported from New York, 
N. Y., on the 27th, a. m. The same velocity was again re- 
ported on the 3lst,a.m. A continuation of the cold wave 
accompanying No. Xa caused a fall of 36° in twenty-four 
hours at Parkersburg. This was the most widely extended 
and severest cold wave of the month in the eastern portion of 
the United States. 

XIII.—This low was first noted to the nortb of Montana 
on the 26th, p.m. Its course was a little south of east, and 
it was last noted to the north of Lake Superior on the 29th, 

.m. It was followed by a severe cold wave in the Missouri 

alley and middle Slope, a fall of 34° in twenty-four hours 
and to 4° being reported at Cheyenne on the 28th, p. m., and 
one of 34° and to —2° at Moorhead on the 29th,a.m. A 
wind of 38 miles was felt at Marquette on the 28th, a. m., and 
at Duluth on the 29th, a.m. Almost no precipitation at- 
tended this low, though the pressure reached 29.00 near its 
center on the 27th, a. m. 

XIV.—First noted in Colorado on the 28th, a. m., within a 
trough extending to and including No. XIII in Minnesota. Its 
course was southeast, reaching the Gulf of Mexico the next 
morning. Thence it moved northeast, reaching the mouth of 
the St. Lawrence on the 31st, p.m. The lowest pressure of 
the month, 28.84, was reported from Quebec on the 31st, a.m. 
Rather heavy rains attended this storm. 


LOCAL STORMS. 
By A. J. Henry, Chief of Division of Records and Meteorological Data. 


No local storms, properly so called, were reported during 
December ; the numerous cases of high winds are given under 
that heading. 


TEMPERATURE OF THE AIR. 
{In degrees Fahrenheit.} 


The mean temperature is given for each station in Table 
II, for voluntary observers. Both the mean temperatures and 
the departures from the normal are given in Table I for the 
regular stations of the Weather Bureau. 

The monthly mean temperature published in Table I, for 
the regular stations of the Weather Bureau, is the simple 
mean of all the daily maxima and minima; for voluntary 
stations a variety of methods of computation is necessarily 
allowed, as shown by the notes semenied to Table II. 

The regular diurnal period in temperature is shown by the 


hourly means given in Table IV for 29 stations selected out 
of 82 that maintain continuous thermograph records. 

The distribution of the monthly mean temperature of the 
air over the United States and Canada is shown by the dotted 
isotherms on Chart II; the lines are drawn over the high 
irregular surface of the Rocky Mountain Plateau, although 
the temperatures have not been reduced to sea level, and the 
isotherms, therefore, relate to the average surface of the 
country occupied by our observers; such isotherms are con- 
trolled largely by the local topography, and should be drawn 
and studied in connection with a contour map. 

The highest mean temperatures were: Key West, 67.8; Jupi- 
ter,64.4; Tampa, 59.2; Port Eads, 58.4; Corpus Christi, 56.9. 
The lowest mean temperatures were: In Canada: Edmonton, 
14.9; Battleford,6.5; White River, 11.2; Winnipeg, 8.2; Min- 
nedosa, 8.1; Qu’Appelle, 8.8. In the United States: St. Vin- 
cent, 10.2; Moorhead, 14.4; Williston, 16.0. 

As compared with the normal for December, the mean tempera- 
tures for the current month were deficient throughout the 
Rocky Mountain Plateau Region, the Pacific Coast, and the 
South Atlantic and Gulf States, but were in excess throughout 
Canada, the Lake Region, the Middle States, and New Eng- 
land. The greatest excesses were: Pierre, 6.0; Minnedosa, 
5.6; Medicine Hat, 5.4; Chatham, 5.3; Williston, 5.0. The 
greatest deficits were: Salt Lake City, 8.1; Santa Fe, 6.8; 
Winnemucca, 5.0; Pensacola, 4.3; Phoenix, 4.2; Lander, 4.0. 

Considered by districts the mean temperatures for the cur- 
rent month show departures from the normal as given in 
Table I. The greatest positive departure was: North Dakota, 
3.5. The greatest negative departures were: Middle Plateau, 
4.7; Southern Plateau, 4.2. 

The years of highest and lowest mean temperatures for Decem- 
ber are shown in Table I of the Review for December, 1894. 
The mean temperature for the current month was not the 
highest on record at any regular station of the Weather Bu- 
reau. It was the lowest on record at: Tampa, 59.2; Salt 
Lake City, 26.4; Fresno, 43.6; San Francisco, 48.6; Point 
Reyes Light, 48.0. 

The maximum and minimum temperatures of the current 
month are given in Table I. The highest maxima were: 
86, Los Angeles (frequently); 81, Jupiter (26th); 80, Jack- 
sonville (2d), Tampa (1st), Key West (26th), Yuma (12th), 
San Luis Obispo (11th). The lowest maxima were: 38, St. 
Vincent (15th) ; 40, Dubuque (17th); 41, Idaho Falls (20th) ; 
42, Minneapolis (17th); 43, Moorhead (28th); 44, Williston 
(27th). Thehighest minima were: 52, Key West (14th) ; 39, 
Jupiter (14th), San Francisco (30th), Point Reyes Light 
(frequently). The lowest minima were: —24, Havre (2d); 
—22, St. Vincent (26th); —18, Bismarck (2d); —17, Moor- 
head, (2d). 

The years of highest ma#ximum and lowest minimum tempera- 
tures are given in the last four columns of Table I of the 
current Review. During the present month the maximum 
temperatures were the highest on record at: Northfield, 61; 
Nantucket, 59; Vineyard Haven, 62; Buffalo, 63; Fresno, 
71; Carson City, 65; Roseburg, 66; Port Angeles, 64; 
Tatoosh Island, 60. The minimum temperatures were the 
lowest on record at: Columbia, 10; Fresno, 6; Eureka, 0. 

The greatest daily range of temperature and the extreme 
monthly ranges are given for each of the regular Weather Bu- 
reau stations in Table 1, which also gives data from which 
may be computed the extreme monthly ranges for each sta- 
tion. The largest values of the greatest daily ranges were : 
Carson City, 44; Lander and Pueblo, 43; Denver and El 
Paso, 42; Jacksonville, St. Vincent, Huron, Rapid City, and 
San Luis Obispo, 41. Among the extreme monthly ranges 
the largest values were: Havre, 84; Northfield, 74; Colum- 
bia, Mo., 69; Rapid City, 67; Bismarck, Huron, Pueblo, 66. 
The smallest values were: San Francisco, 21; Point Reyes 
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Light, 24; Fort Canby, 25; Astoria and Portland, Oreg., 27: 
Key West, 28; Tatoosh Island, 29. 

he accumulated monthly departures from normal tempera- 
tures from January 1 to the end of the current month are 
given in the second column of the following table, and the 
average departures are given in the third column, for com- 
parison with the departures of current conditions of vegeta- 
tion from the normal conditions. 


Accumulated Accumulated 
departures. departures 
Districts. Districts. a 
ver- ver- 
Total. age. Total. age. 
New England ............. + 0.4 Middle Atlantic.......... — 0.6 
pper Lake ............++- 0.2 0.0, South Atlantic ........... —17.7| — 1.5 
North Dakota ............. 3.7 Florida Peninsula....... —16.6| — 1.4 
Missouri Valley ........... 2.4 —0.6| —1.7 
Northern Plateau......... 0.8 0.1) West Gulf —20.6| —1.7 
Ohio Valley and Tenn....| —13.1| — 1.1 
pper Mississippi ..... — 1. 
Northern Slope .......... —11.9;| —1.0 
Middle Slope............. —63) — 0.5 
Abilene (southern Slope)| —23-1| — 1.9 
Southern Plateau .......- —12.4; — 1.0 
Middle Plateau .......... —I7.1| —1.4 
North Pacific............. —0.3 
Middle Pacific............ —9%95| —1.8 
South Pacific............. —0.0| —0.8 


The limit of freezing weather is shown on Chart VI by the 
isotherm of minimum 32, and the limit of frost by the iso- 
therm of minimum 40. 

MOISTURE. 


The quantity of moisture in the atmosphere at any time 
may be expressed by the weight contained in a cubic foot 
of air, or by the tension or pressure of the vapor, or by 
the temperature of the dew-point. The mean dew-points for 
each station of the Weather Bureau, as deduced from obser- 
vations made at 8 a. m. and 8 p. m., daily, are given in 
Table I. 

The rate of evaporation from a special surface of water on 
muslin at any moment determines the temperature of the 
wet-bulb thermometer, but a properly constructed evaporome- 
ter may be made to give the quantity of water evaporated 
from a similar surface during any interval of time. Such an 
evaporometer, therefore, would sum up or integrate the effect 
of those influences that determine the temperature as given 


by the wet bulb; from this quantity the average wT 99 


of the air during any given interval of time may be deduc 
Sensible temperatures.—The sensation of temperature experi- 
enced by the human body and ordinarily attributed to the 
condition of the atmosphere depends not merely on the tem- 
perature of the air, but also on its dryness, on the velocity 
of the wind, and on the suddenness of atmospheric changes, 
all combined with the physiological condition of the observer. 
The condition of the atmosphere as to moisture is so impor- 
tant that it has, by exaggeration, been sometimes considered 
as a controlling feature and the ap ange of the wet-bulb 
thermometer, when whirled in the shade, has been called the 
sensible temperature, although this is often but a partial 
index of the sensation of temperature. In order to present a 


monthly summary of the atmospheric conditions on which | Southe 


hygienic and physiological phenomena depend, the moisture 
must be fully considered, and therefore Table VIII has been 

repared, showing the maximum, minimum, and mean read- 
ings of the wet-bulb thermometer at 8 a.m. and 8 p. m., 
seventy-fifth meridian time. A complete expression for the 
relation between atmospheric conditions and nervous sensa- 
tions is under consideration, but has not yet been obtained. 


PRECIPITATION. 


LIn inches and hundredths. | 


termined by reports from about 2,500 stations, is exhibited 
on Chart III. The numerical details are given in Tables I, 
II, and III. The total precipitation for the current month 
was heaviest, 20.00 to 25.00, on the immediate coasts of 
Oregon and Washington. A region of heavy precipitation, 
10.00 to 12.00, extends from central Oklahoma, northeast to 
central Missouri. This latter feature in the distribution of 
rain and snow is due to the fact that the heaviest precipita- 
tion in this region occurred in belts extending masthisest and 
southwest between a system of warm southeast winds and 
cold north winds on December 18th, 19th, and 20th. 

The diurnal variation is shown by Table XII, which gives 
the total precipitation for each hour of seventy-fifth meridian 
time, as deduced from self-registering gauges kept at about 
43 regular stations of the Weather Bureau; of these 37 are 
float gauges and 6 are weighing gauges. 

The normal precipitation for each month is shown in the 
Atlas of Bulletin C, entitled “ Rainfall and Snow of the 
United States, compiled to the end of 1891, with annual, sea- 
sonal, monthly, and other charts.” 

The current departures from the normal precipitation are 
given in Table I, which shews that there was an excess in 
northern Texas and thence northeastward over the Lake 
Region, also in western Oregon and Washington. There was 
a deficiency throughout the Atlantic and Gulf coasts, Cali- 
fornia and the Rocky Mountain Plateau. 

Large excesses were: Neah Bay, 9.4; Tatoosh Island, 8.7; 
Springfield, Mo., 8.6; Astoria, 6.5; Columbia, Mo., 6.8; Spring- 
field, Ill., 5.6; Chicago, 4.4; Jupiter, 4.3. The large deficits 
were: San Francisco, 3.8; Los Angeles, 3.7; Point Reyes 
Light, 3. 6; Shreveport, 3.1. 

The average departure for each district is also given in Table 
I. By dividing these by the respective normals the following 
corresponding percentages are obtained (precipitation is in 
excess when the percentages of the normals exceed 100): 

Above the normal: Florida Peninsula, 128; Ohio Valley 
and Tennessee, 111; lower Lake, 155; upper Lake, 144; u 
per Mississippi, 149; Missouri, Valley, Oat: Abilene, (south- 
ern Slope), 211; north Pacific, 146. 

Normal: Middle Slope, 100. 

Below thenormal: New England, 86; Middle Atlantic, 91; 
South Atlantic, 66 ; east Gulf, 85; west Gulf, 83; North Dakota, 
60; northern Slope, 65; southern Plateau, 56; middle Plateau, 
57; northern Plateau, 86; middle Pacific, 55; southern Pacific 


The total accumulated monthly departures from normal pre- 
cipitation, from January 1 to the end of the current month, 
are given in the second column of the following table; the 
third column gives the ratio of the current accumulated pre- 
cipitation to its norma! value. 


n. 
departures. 
Accumulated 
ipitation 
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iven in the Review for December, 1894. The precipitation 
for the current month was the greatest on record at: Jupiter, 
6.27; Lexington, 5.50; Chicago, 6.76; Springfield, Ill., 8.08; 
Springfield, Mo., 11.02; Kansas City, 5.12; Miles City, 0.77; 
Astoria, 17.54. It was the least on record at: Minneapolis, 
0.15; Sioux City, 0.02; Pierre, 0.01; Lander, trace. 

Details as to excessive precipitation are given in Tables 
XIII and XIV. 

The total monthly snowfall at each station is given in 
Table II. Its geographical distribution is shown on Chart 
No. VI. The southern limit of freezing temperatures and 

ible snow is shown on this chart by the isotherm of 
minimum 32°. The isotherm of minimum 40°, namely, the 
air temperature within the thermometer shelter, is also given 
on this chart, and shows approximately the southern limit of 
frost on exposed surfaces. 

The depth of snow on the ground at the close of the month 
is shown on Chart VII. 


HAIL. 


The following are the dates on which hail fell in the re- 
spective States: 

Arizona, 17. Arkansas, 20. California, 15, 16,17. Dela- 
ware, 31. Georgia, 29. Illinois,17. Kansas,16. Nebraska, 
16. South Carolina, 26. Texas, 18,29. Washington, 12, 20, 
21, 23, 27. 


SLEET. 


The following are the dates on which sleet fell in the re- 
spective States : 

Alabama, 4, 12, 28, 30. Arkansas, 11, 20, 29, 30. Califor- 
nia, 15, 19, 20. Georgia, 10. Idaho, 6, 25,27. Illinois, 1, 10, 
11, 19, 20, 22, 24. Indiana, 2,11, 16,21. Iowa, 1, 17 to 20, 
24, 25,28. Kansas, 1, 2, 17, 18, 19, 22, 24. Kentucky, 3, 8, 
20, 25, 30. Louisiana, 20, 27, 29, 30. Maryland, 8, 21, 26, 28, 
30. Michigan, 1, 12, 16, 17, 19,23. Minnesota, 10, 16, 17, 21, 
28. Mississippi, 20, 27, 29,30. Missouri, 1, 11, 12, 17 to 20, 
24, 25, 29. ontana, 14,27. Nebraska, 20, 22, 23. Nevada, 
17 to 20. New Hampshire, 22. New Jersey, 8. New York, 
2, 6, 15, 17, 26, 27, 30, 31. North Carolina, 9, 10, 28, 30, 31. 
North Dakota, 9, 17, 28. Ohio, 2, 8, 12, 21, 25, 26, 27, 30, 31. 
Oklahoma, 2, 17, 19, 23. Oregon, 5, 12 to 16, 18 to 24, 27, 28, 
29,31. Pennsylvania, 2, 26, 30, 31. South Carolina, 4, 10, 
27, 28,31. Tennessee, 2, 28,29,30. Texas, 23,25, 29. Utah, 
13. Vermont, 26. Virginia, 9, 26,30. Washington, 2, 5, 13, 
15, 18, 19, 20, 22, 23, 26, 27, 29,31. West Virginia, 26, 30,31. 
Wisconsin, 11, 17, 19, 20, 25, 28. 


WIND 


The prevailing winds for December, 1895, viz, those that were 
recorded most frequently, are shown in Table I for the regular 
Weather Bureau stations. 

The resultant winds, as deduced from the personal observa- 
tions made at 8 a. m. and 8 p.m., are given in Table IX. 
These latter resultants are also shown graphically on Chart 
II, where the small figure attached to each arrow shows the 
number of hours that this resultant prevailed, on the assump- 
tion that each of the morning and evening observations rep- 
resents one hour’s duration of a uniform wind of average 
velocity. These figures indicate the relative extent to which 
winds from different directions counterbalanced each other. 


HIGH WINDS. 


Mazxinum wind velocities of 50 miles or more per hour 
were reported at regular stations of the Weather Bureau as 
follows (maximum velocities are averages for five minutes; 
extreme velocities are gusts of shorter duration, and are not 
given in this table): 


\| 
=| | 
Aalrla 
Miies Miles 
Block Island, R.I..... 11 68 | ne. || Kittyhawk, N. C....... 10 60 | n. 
13| 56/ ne, || 13] 66) n. 
DOs 14| 60/ ne. | Lexington, Ky......... | sw. 
Diitdenscucescatamas 27 55 | sw. | Nantucket, Mass ...... 11 51 | e. 
shes 31 57 | sw. || New Haven, Conp..... 55 | s. 
Boston, Mass ........... 31 50 | s. New York, N.Y ....... 26 70 | 8. 
22 50 | sw. 30 5O | se. 
diss cn 31 78 | w. 31 72 w. 
Cheyenne, Wyo ........ 27 50) Ww. 31 50 | w. 
Chicago, Tll............. 54/ne. | Philadelphia, Pa....... 2 | sw. 
Denver, Colo............ 30 60 | nw. | Portland, Oreg ........ 31 53 | se. 
Eastport, Me ........... 5 54 ne. || Pueblo, Colo........... 30 51 | w. 
6 | n. Rochester, N. Y ....... 31 52 | sw. 
54 | se. Tatoosh Island, Wash.. 3 52 | ne. 
Fort Canby, Wash ..... 2 e. 14 52 | sw. 
11 60 | s. 22 60 | s. 
14 55 | s. 23 69 | w. 
19 60 | 8s. DIDS 25 52 | w. 
0s 22 60 | 5. 26 56 | s. 
3 70 | s. 52 w. 
26 56 | s. Williston, N. Dak...... 27 54 ow. 
29 60 | s. 28 | nw. 
31 72 | 6. cons 29 52 | nw. 
Hatteras, N.C........ 10 60 | n. Winnemucca, Nev..... 15 54 | sw. 
13 56 n. 28 58 | nw. 
ee 31 56 | nw. | Woods Hole, Mass..... 6 52 | nw. 
Huron, 8. Dak.......... 15 52 | se. 27 54 | se 
Independence, Cal ..... 28 53 | n. Wibaweries<<ssceene 31 66 | sw. 


SUNSHINE AND CLOUDINESS. 


The quantity of sunshine, and therefore of heat, received 
by the atmosphere as a whole is very nearly constant from 
year to year, but the proportion received by the surface of 
the earth depends upon the absorption " the atmosphere, 
and varies largely with the distribution of cloudiness. The 
sunshine is now recorded automatically at 16 regular sta- 
tions of the Weather Bureau by its photographic, and at 
21 by its thermal effects. At one station records are kept by 
both methods. The photographic record sheets show the ap- 
parent solar time, but the thermometric sheets show seventy- 
fifth meridian time; for convenience the results are all given 
in Table XI for each hour of local mean time. 

Photographic and thermometric registers give the duration 
of that intensity of sunshine which suffices to make a record, 
and, therefore, they generally fail to record for a short time 
after sunrise and before sunset, because, even in a cloudless 
sky, the solar rays are then too feeble to affect the self- 
registers: If, therefore, such records are to be used for de- 
termining the amount of cloudiness, they must be supple- 
mented by special observations of the sky near the sun at 
these times. The duration of clear sky thus specially de- 
termined constitutes the so-called twilight correction (more 
properly a low-sun correction), and when this has been ap- 
plied, as has been done in preparing Table XI, there results 
a complete record of clear sky from sunrise to sunset in the 
neighborhood of the sun. The twilight correction is not 
needed when the self-registers are used for ascertaining the 
duration of a special intensity of sunshine, but is necessary 
when the duration of cloudiness is alone desired, as is usually 
the case. 

The cloudiness is determined by numerous personal obser- 
vations at all stations during the daytime, and is given in 
the column of “average cloudiness” in Table I; its comple- 
ment, or percentage of clear sky, is given in the last column 
of Table XI. 


COMPARISON OF DURATIONS AND AREAS. 


The sunshine registers give the duration of direct sunshine 
whence the percentage of duration of possible sunshine is 
derived ; the observer’s personal estimates give the percent- 
age of area of clearsky. These numbers have been brought 
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together, side by side, in the following table, from which it 
appears that, in general, the instrumental record of percent- 
8 of duration of sunshine is almost always larger than the 
servers’ personal estimate of percentages of area of clear 
ky the average excess for December, 1895, is 4.5 per cent for 
Pp hotographic records, and 4.5 per cent for thermometric rec- 
ords. The details are shown in the following table: 


Difference between instrumental and personal observations ~ sunshine, 


g ; | 8 
Photographie a Thermometric 

stations. stations a 

Phoonix, Ariz. | New Orleans,La ......| 60 1 
San Diego, Cal.......... RS 74 14 | Portland,Me...... .... 6 14 
Santa Fe,N.Mex....... 7; 8) | Wilmington, N.C....... 5 
Denver,Colo ......«.. 7 60 19 | San Francisco, Cal ..... 53 5 
Dodge City, Kans....... 66 4 Vicksbur Miss 57 M 8 
Savannah,Ga@ 63 6 || Philadelp ia, 56 41 15 
Galveston, Tex......... 56 1 Atlanta, Ga............. 53 —2 
Eastport, Me .........+ 37) 11 | Little Rock, Ark ....... 41 8 
Kansas City, Mo........ 45 41 Des Moines, lowa....... 48 37 
Eureka, Cal 38 40 Boston, Mass ........... 48 a7 6 
Bismarck, N.Dak ...... 37 48 Rochester, 37 6 
Helena, Mont........... 32 2 || New York, N.Y ........ 39 38 1 
Cleveland, Ohio ........ 30! 30| Detroit, Mich........... a7 | 32 5 
Salt Lake City, Utah. 30 19 11 || Baltimore, Md.......... 36 #0; —4 
Portland ,Oreg. *....... 13; Cincinnati, Ohio........ 33 0 
Columbus, ‘Ohio ........ 32 
Chic ago, Ill 2 
Louisville, Ky .......... 2 
Buffalo, 17 8 

ortland, ant 
Portland, Oreg.* 13 7 


* Records kept by both methods. 
ATMOSPHERIC ELECTRICITY. 

Numerical statistics relative to auroras and thunderstorms 
are given in Table X, which shows the number of stations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, re- 
spectively. 

The dates on which reports of thunderstorms for the whole 
area were most numerous, were: 17th, 80; 18th, 34; 19th, 22; 
2ist, 20. 

Thunderstorm reports were most numerous in: Illinois, 23; 
Iowa, 22; Missouri, 39; Texas, 26. 

Thunderstorms were most frequent in: Texas, eleven days; 
Louisiana, seven days; Illinvis and Oregon, six days; Kansas, 
Missouri, and Nebraska, five days. 

Auroras.—The evenings on which bright moonlight must 
have interfered a observations of faint auroras are assumed 
to be the four preceding and following the date of full 
moon, viz, from the Ist to the 5th, inclusive, and also the 

27th to 3ist. On the remaining twenty-one days of this 
month 79 reports were received, or an average of about 4 
perday. The dates on which the number of reports especially 
on ggg this average were: 7th, 11; 8th, 17; 9th, 10th, and 
24th, 8. 

The ratio of auroras to observers was a large percentage in: 
North Dakota, 50; New Hampshire, 29; Maine, 31. 

Auroras were reported most frequently in: North Dakota, 
eleven days; Minnesota and Montana, five days; Maine, 
Massachusetts, Nebraska, and Wisconsin, four days. 

CANADIAN DATA—THUNDERSTORMS AND AURORAS. 

No thunderstorms were reported. 

Auroras were reported as follows: St. Andrews, 8th; Father 
Point, 8th, 18th; Quebec, 8th; Montreal, 9th; Winnipeg, 5th ; 
Minnedosa, 8th; Qu’Appelle, 7th, 8th; Medicine Hat, 23d, 
24th; Swift Current, 10th, 29th; Edmonton, 11th, 20th; 
Battleford, 19th. 

INLAND NAVIGATION. 


The extreme and average stages of water in the rivers during 
the current month are given in Table VII, from which it 
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appears that the only river that attained the danger line dur- 
ing the month was the Arkansas, which was 5.6 feet above on 
the 26th at Fort Smith, and 0.5 feet above at Little Rock on 
the 29th. This rise in the Arkansas followed the heavy rains 
and snows on the 17th, 18th, 19th, and 20th, above alluded to 
in the chapter on precipitation. The effect of the rain that 
fell on these dates upon the height of the lower Missouri 
River was very appreciable. The tributaries of the lower Mis- 
souri were generally overflowed, and the stages of water were the 
highest ever known in December. The Arkansas rose 20.1 at 
Little Rock within four days after the rainfall, and the Mis- 
souri rose sufficient to cause a rise of 23.4 in the Mississippi at 
St. Louis. The general drainage into the Mississippi below St. 
Louis caused a rise of 17.3 at Memphis; 21.3 at Helena, 
Ark., 28.1, at Arkansas City, Ark., 23.5, at Greenville, Miss., 

26.4, ‘at Vicksburg, all on the Bist, and the water had already 
risen 3 feet on that date at New Orleans, La. On the Ist of 
the month the mg 5 at Vicksburg had stood at 4.6 be- 
low the zero gauge, which is the lowest stage recorded at that 
city during any previous December. 

ICE IN RIVERS AND HARBORS. . 

The chart of depth of snow and thickness of ice published 
weekly shows that on Monday, December 2, the distribution 
of ice was as follows: 

Missouri River.—Miles City, 3.0; Williston, 13.0; Bismarck, 
2.0; Pierre, 5.0; Yankton, 6.0; Sioux City, 4.0. 

Red River of the North.— Moorehead, 8.0. 

Mississippi River.—St. Paul, 3.0; Dubuque, 3.0. 

Lake Superior.—Duluth, 5.0. 

Lake Michigan.—Green Bay, 2.0. 

Lake Huron.—Alpena, 0.5. 

Durin ing ¢ the following week the thickness of ice generally 
increa in the Mississippi, Missouri, Hudson, and other 
northern rivers. 

By December 16 ice had increased on the lower Lakes but 
diminished in the Missouri River. By December 23 ice had 
generally diminished or disappeared in the lower Lakes aad 

per Mississippi, but increased in the upper Missouri. On 
Me onday, December 30, the condition of the ice was as follows: 

Missouri River —Milee City, 10.0; Williston, 19.9; Bis- 
marck, 7.0; Pierre, 10.0; Yankton, 7.0; Sioux City, 8.0; 
Omaha, 2 .O; Kansas City, 2, 0; below this the thickness was 0.0, 

Red River of the North. Moorhead, 15.0. 

Upper Mississippi.—St. Paul, 5.0; La Crosse, 8.0; en 
2.0; below this the thickness was 0.0. 

Ohio River. —Louisville, 0.0. 

Tennessee River.—Nashville, 0.0. 

Lake Superior.—Duluth, 15.0; Marquette, 1.0. 

Lake Michigan.—Green Bay, 4.0. 

Lakes Huron, Erie, and Ontario.—0.0. 

In addition to the preceding the following notes are at hand: 

Hermann, Mo., heavy floating ice in Missouri River 3d. 

Muscatine, Iowa, Mississippi River frozen over on 5th; ice 
moved out 17th. 

Lake Oneida, N. Y., was frozen over December 16, which is 
considered quite early in the season for this lake to freeze. 


METEOROLOGY AND MAGNETISM. 
By Prof. Franx H. 


For a description of the method of constructing the tables 
and curves of Chart V,see the Weatner Review for October, 
1895, ye 871. The numbers in the columns H, D, V, of 
Chart V, are added, respectively, to the mean values of the forces 
for Washington and Toronto, i. e., H 0.18250; D —=175.0; 
V 0.58400. 

In the case of V it was necessary to multiply the residuals 
for Washington by 2 and those for Toronto by 4 in order to 
reduce them to about the same amplitude, as the sensitive- 
ness of the instruments of these two stations was very dif- 


ferent during December, 1895. 
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CLIMATE AND CROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Division. 


The following extracts in regard to the general weather 
conditions in the several States and Territories are taken 


from the monthly reports of the respective services. 
Snowfall and rainfall are expressed in inches. 


Alabama.—The most noteworthy characteristics of the month were 
generally clear to partly cloudy weather and some little deficiency in 
warmth and moisture, as compared with the normal. The mean tem- 

rature was 45.4°, or 1.2° less than normal. The highest was 86°, at 

itronelle on the Ist; the. lowest, 8°, at Scottsboro on the 6th. The 
average precipitation was 3.59, or 0.63 less than normal. The greatest 
monthly was 6.81, at Newbury and Union; the least, 1.00, at Claiborne. 

Arizona.—The mean temperature was 44.0°, or 9.0° below normal. 
The highest was 85°, at Tucson University on the 4th and Buckeye 
on the 10th; the lowest, 7° below zero, at Flagstaff on the 19th. The 
average precipitation was 0.38, or 0.02 above normal. The greatest 
monthly was 1.52, at Pinal Ranch, and the least, “‘trace,’’ at Signal. 

Arkansas.—The mean temperature was 43.7°, or 1.8° below normal. 
The highest was 78°, at Elon on the 18th and 19th and at Texarkana 
on the 2lst; the lowest, 5°, at Silver Springs on the 3d. The average 

recipitation was 3.96, or 0.38 below normal. The greatest monthly was 

0.04, at Winslow, and the least, 1.31, at Russellville. Snow fell in all 
rtions of the State, ranging from a-‘trace’’ in the extreme south to 
.00 at some stations in the central portion. 
California.—The mean temperature was 52.9°, or 6.8° below nor- 
mal. The highest was 110°, on the 12th, at Galton in the desert re- 
ions of Riverside County. The lowest, 19° below zero, at Adin on the 
and at Bodie on the 29th. The average precipitation was 1.95, or 
2.47 below normal. The greatest monthly was 11.20, at Bowmans Dam; 
the lowest was 0.00, at Barstow, McMullen, and Needles. 

Colorado.—The month was unusually cold on the western Slope. The 
deficiency ranged between 4° and 9° daily. East of the Continental 
Divide the temperature was about normal over Larimer and Boulder 
counties, and 2° below the average over western Arapahoe, Bent, and 
Sedgwick counties. In other sections on the eastern Slope the month 
was from 1° to 6° colder than usual. The highest temperature recorded 
was 73°, at Smoky Hill on the 12th and at Minneapolis on the 13th. 
The lowest, 35° below zero, at Gunnison on the 18th and 28th. The 
average precipitation was 0.64, or about one-half the usualamount. The 
greatest monthly was 4.50, atClimax. Several stations reported no rain 
or snow. 

Florida.—Severe frosts occurred over the northern and north-central 

rtions of the State, and less severe ones as far south as Eau Gallie and 

elbourne. The mean temperature was 54.7°, or 7.3° below the normal. 
The highest temperature was 86°, at Lemon City on the Ist, and the low- 
est, 22°, at Archer on the 6th. The average precipitation was 1.63, or 
about one and a quarter inches below normal. The greatest monthly 
was 6.27, at Jupiter, and the least, 0.43, at Kissimmee. 

Georgia.—The mean temperature was 46.5°, or about 1° less than nor- 
mal. The highest, 80°, was recorded at Morgan on the 7th, and the 
lowest, 9°, at Diamond on the 3lst. The ave precipitation was 
3.14, or 1.10 less than normal. The test monthly was 5.71, at Dia- 
mond, and the least, 0.93, at Brag. Snow fell on several days in the 
— counties, but was very light, except in the mountain 

istricts. 

Idaho.—The mean temperature was 23.9°, or 1.3° below normal. The 
highest was 60°, at Fraser on the 5th and Lewiston on the 12th; the 
lowest, 23° below zero, at Chesterfield on the 30th. The average pre- 
cipitation was 2.05, or 0.16 above normal. The greatest monthly 
amount was 5.06, at Fort Sherman, and the least, 0.20, at Downey and 
Oakley. High winds were of frequent occurrence during the latter 
part of the month. 

Iinois.—The mean temperature was 2.8° above normal. The highest 
was 70° at Mount Vernon on the 24th, and the lowest, 8° below zero, at 
Ashton on the 3d and 5th, Chemung on the 3d, and Oswego on the 5th. 
The precipitation averaged more than 2.25 above normal. The 
greatest was 8.08, at Springfield, and the least, 1.41,at Lanark. It is es- 
pecially noteworthy that the heavy rain came with a thaw which took 
the frost from the ground and permitted the rain to be absorbed, thus 
preventing damaging overflows and wetting the soil thoroughly. 

Indiana.—The mean temperature was 34.1°, or 0.9° above normal. 
The highest was 69°, at Ashboro on the 20th, and the lowest, 2°, at La- 
Fayette on the 3d and Gunman on the 3ist. -The average precipitation 
Was 4.50, or 1.58 above normal. The greatest occurred in the northern 
portion of the State, and the least in the southern. The Rye 
monthly was 8.25, at South Bend, and the least, 2.80, at Bedford. 

Jowa.—The mean temperature was 25.2°, or 1.7° above normal. The 
highest was 63°, at Keokuk on the 17th, and the lowest, 16° below zero, 
at k Rapids on the 2d. The average precipitaton was 1.63, or nor- 
mal. Its distribution was very unequal; most of it fell in the southeast 


and east districts. The largest amount was 5.74, at Fort Madison; the 
least, 0.00, at Estherville. 

Kansas.—The mean temperature was 33.4°, or 1.5° below the normal. 
The highest was 75°, at Meade on the 13th, and the lowest, 7° below zero, 
at Coolidge on the 20th. The average precipitation was 1.78, or 0.61 
above normal. The greatest monthly was 12.40, at Oswego, and the least, 
“‘trace,”’ at Macksville and SS oe The storms of the 16th to 
the 24th caused great floods and much damage in the southeastern 
counties. 

Kentucky.—The mean temperature was 38.8°, or very near normal. 
The highest was 77°, at Paducah on the 24th, and the lowest, 6°, at 
Princeton on the 4th. The average precipitation was 4.43, or about 0.75 
above normal. The greatest monthly total was 6.68, at Russellville, 
and the least, 2.55, at Sandy Hook. 

Louisiana.—The mean temperature was 51.3°, or 2.9° below normal. 
The highest was 81° at Schriever on the Ist, and the lowest, 18°, atthe 
North Louisiana Experiment Station (Calhoun) on the 30th. The 
average precipitation was 4.48, or 0.77 above normal. The greatest 
monthly was 7.14 at Amite, and the least, 1.87, at Shreveport. 

Maryland.—The mean temperature was 37.6°, or 2.1° above normal. 
The highest was 70°, at Pocomoke City on the 2Ist, and the lowest, 7°, 
below zero, at Deer Park on the 4th. The average recipitation was 
2.49, or 0.45 below normal; the greatest was 3.75, which occurred at 
Western Maryland College, Westminster, and the least, 1.50, at Deer 
Park. Seventeen inches of snow fell during the month at Oakland. 

Michigan.—The mean temperature was 27.5°, or 0.3° above normal. 
The highest was 63°, at Birmingham on the 25th and Adrian on the 26th; 
the lowest, 18° below zero, at Flint on the 13th. The average precipi- 
tation was 4.89°, or 2.38° above normal. The average total precipita- 
tion was the greatest of which this bureau has record during any De- 
cember. The continuous 10-day rain from the 16th to the 26th is also 
unprecedented in the December records of the State. The greatest 
10.56, occurred at Benton Harbor, and the least, 
1.20, at Harbor Springs. 

Minnesota.—The mean temperature was 18.3°, or 0.9° above normal. 
The highest was 51°, at Winona and Minnesota City on the 17th, and the 
lowest, 27°, below zero, at Pokegama Falls on the 30th. The average 
precipitation was 0.28, or 0.63 below the normal. The greatest was 1.55, 
at Winona, the lowest, 0.00, at St. Cloud. 

Mississippi.—The mean temperature was 47.3°, or 0.2° below normal. 
. The highest was 81°, at Vaiden on the 23d, and the lowest, 10°, at Duck 
Hill on the 5th. The average precipitation was 5.08, or 0.05 below nor- 
mal. The largest monthly was 7.34, at Brookhaven and Vaiden, and the 
smallest, 2.37, at Austin. The rainfall was very well distributed over 
the entire State. 

Missouri.—The mean temperature was 34.3°, or 0.4° above normal. 
The highest was 69°, at Appleton City on the 17th, and the lowest, 8°, 
below zero, at McCune Station on the 3d. The ae precipitation 
was 6.19°, or 4.19° above normal. The greatest monthly total, 13.67, 
occurred at Phillipsburg, and the least, 1.28, at Marryville. In the 
south west, central, and northeast portions of the State the greater part 
of the rainfall of the month fell during the storm which prevailed from 
the 17th to the 20th. At Phillipsburg, Laclede County, the total fail 
during this storm was 12.20, 6.95 falling between 5 p. m. of the 17th 
and 5p. m. of the 18th. At Lebanon, in the same county, the total pre- 
cipitation for the storm was 10.50; at Springfield, Mount Vernon, Law- 
rence County, and Fulton, Callaway County, it exceeded 9 inches and 
over the greater part of the central and southwest sections, and a con- 
siderable portion of the northeast section, it exceeded 6 inches. This 
phenomenally heavy rainfall caused destructive floods in the Osage, 
Sack, Spring, Gasconade, Meramec and Cuivre rivers and their tributa- 
ries, and other streams in the southwest, central, and east-central por- 
tions of the State. The Osage River is reported to have been the 
highest since 1844, and the floods were the worst ever known to have 
occurred at this season of the year. Bridges and culverts were washed 
out; many buildings were submerged, their contents destroyed, and a 
large number of families rendered destitute. 

‘ontana.—The mean temperature was 27.0°, or about 2.0° below nor- 
mal. The highest was 70°, at Poplar on the 10th, and the lowest, 29° 
below zero, at Glasgow onthe 2d. The average precipitation was 0.79, or 
about 0.06 above normal. The greatest monthly was 2.78, at Libby, and 
the least, 0.02, at Sun River. The month was remarkable for high 
winds over the entire State; an iron bridge spanniug the Yellowstone 
— 4 — south of Livingston was wrecked by them on the night 
of the 27th. 

Nebraska.—The mean temperature was 28.1°, or 2.5° above normal. 
The highest was 68° at Benkleman on the 9th, and the lowest, 12° be- 
low zero, at Hay Springs onthe 2d. The average precipitation was 0.15, 
or 0.54 below normal. The largest was 1.34, at Rulo; at several sta- 
tions there was neither rain nor snow. 


Nevada.—The mean temperature was 28.0°, or 1.7° below normal. 
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The highest was 78° at Hamilton on the 11th, and the lowest, 34° below | 
zero, at Stofiel on the 18th. The average rer was 0.42, or 1.26 
below normal. It was extremely light all over the State. The defi- 
ciency amounted to 4.12 at Tuscarora, and the only excess was at Wads- 
worth. The greatest monthly was 3.07, at Lewers Ranch, and the 
least, 0.00, at Vegas and St. Thomas. 

New England.—The mean temperature was 31.5°, or 3.2° above nor- 
mal. The highest, 71°, at Norwalk on the 26th, and the lowest, 20° be- 
low zero, at Berlin Mills and Enosburg on the 13th. The average pre- 
cipitation was 3.12, or 0.44 below the normal. The greatest monthly | 
amount was 6.88 at North Conway, and the least, 1.40, at New London. | 
The ground was not well cove with snow during the month and it) 
is feared the frequent thawing and freezing of the surface of the ground | 
bas injured grass and grain roots. The want of snow has been severely 
felt in the lumber districts. 

New Jersey.—The mean temperature was 37.2°, or 4.7° above normal. 
The highest was 76°, at Moorestown on the 20th, and the lowest, 3°, at | 
Deckertown and Newton on the 13th. The average precipitation was 
2.61, or 1.01 below normal. The greatest monthly was 5.42, at Engle- 
wood, and the least, 1.71, at Barnegat. 

New Mexico.—The average temperature during the month was de- 
cidedly below normal, and, with one exception, was the coldest Decem- 
ber since the establishment of the station at Santa Fe, in 1871. The 
highest temperature was 73°, at Eddy on the 14th and Roswell on the 
16th, and the lowest, 23° below zero, at Ranches of Taos, on the 30th. 
The average precipitation was considerably above normal and was fairly 
well distributed over the Territory. The greatest total was 2.90, at 
—— Aztec, Engle, and Olio reported only a “trace’’ and San Mar- 
cial, 0.00. 

ew York.—The mean temperature was 3.1° above normal. The 
highest temperature was 69°, at Victor on the 20th, and the lowest, 18° 
below zero, at Saranac Lake on the 15th. The average precipitation 
was 3.70, and was generally above the normal. The greatest monthly 
was 6.31, at Canton, and the least, 1.68, at Middletown. 

North Carolina.—The mean temperature was 42.4°, or 0.3° below nor- 
mal. The highest was 76°, at Newbern, on the 2d, and the lowest, 5°, 
at Linville and Waynesville on the 6th. The average precipitation 
was 3.4, or 0.59 below normal. The greatest amount was 8.49, at Lin- 
ville, and the least, 1.03, at Rutherfordton. , 

forth Dakota.—The mean temperature was 13.8°, or 0.2° above normal. 
The highest was 62°, at Berthold Agency on the 27th, and the lowest, 
32° below zero, at Steele on the Ist. he average precipitation was 
0.29, or 0.61 below normal. The greatest amount was 0.88, at White 
Earth, and the least, 0.03, at Willow City. 
Ohio.—The mean temperature was 33.9°, or 1.2° above the normal. 


The highest was 79°, at Coalton on the 20th, and the lowest, 13° below | 


zero, at Warsaw on the 13th. The average precipitation was 3.85, | 


or 1.25 above the normal. The greatest was 6.72, at Wauseon, and the | 
least, 1.65, at Thurman. Precipitation occurred at various points in the | 
— 7 every day of the month, and, in the main, was very well dis- 
tributed. 

Oklahoma.—The mean temperature was 39.4°, or 0.9° below normal. 
The highest was 86°, at Hennessey on the 6th, and the lowest, 8° 
below zero, at Hennessey on the 20th. The average precipitation was 
4.14, or 1.69 above normal. The greatest monthly total was 12.70, at 
Vinita, and the least, 0.65, at Alva. 

Oregon.—The mean temperature was 38.8°, or 0.1° above normal. 
The highest was 68°, at nglois on the 11th, and the lowest, 17° 
below zero, at Lorella on the 29th. The average precipitation was 
10.62, or 4.34 above normal. The greatest monthly was 25.10, at Ne- 
halem, and the least, 0.59, at Dayville. The precipitation exceeded all 
previous records for this month, the amount being almost 1.00 more 
than the next rainiest December, which was that of 1891, with an 


average of 9.72. The number of rainy days was unusually large. The 
station at Government Camp, on Mount Hood, reported a total fall of 
snow during the month of 130 inches. . 

The observer at Tillamook, Tillamook County, reports as follows: 

Friday, December 13, there was an unusual electric display in this 
vicinity. There were several vivid displays of sheet lightning across 
the heavens, seeming to permeate all space with flashes of fire, accom- 
panied with tremendous crashes of thunder. Several trees and houses 
were struck, though no serious damage was done. The public school 
building was struck, and the balls of fire rolled around promiscuously 
in every room. The same phenomena was noticed in several dwelling- 
houses, and several cases of electrical burnings are reported. Light- 
ning came into the telegraph office, but did little dam there. 
Nothing like it was ever seen before, so all say, and it seems the whole 
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locality was pervaded with the peculiar electrical demonstration. The 
storm was followed by a very low barometer. 

Pennsyleoania.—The mean temperature was 34.2°, or 1.5° above nor- 
mal. he highest was 70°, at Shinglehouse on the 2ist, and the 
lowest, 10° below zero, at Hollidaysburg on the l4th. The ave 
precipitation was 3.22, or 0.05 below the normal. The greatest 
amount was 6.55 at Wellsboro, and the least, 1.40, at Doylestown. 

South Carolina.—The mean temperature was 46.1°, or 2.2° below nor- 
mal. The highest was 80°, at Slaws Forks on the 25th, and. the 
lowest, 13°, at Gillisonville on the 6th and at Central on the 13th. The 
average precipitation was 3.04, or 0.19 below normal. The greatest 
monthly amount was, 6.55, at Holland, and the least, 1.25, at Central. 

South Dakota.—The mean temperature was 22.7°, or about 2.0° above 
normal. The highest was 69°, at Fort Meade on the 12th, and the 
lowest, 25° below zero, at Webster on the 2d. The average precipita- 
tion was 0.17, or about 0.46 below the average. The greatest monthly 
amount reported was 1.43, at Webster, and the least, a “‘ trace,’”’ at several 
stations. The month, as a whole, was an unusually pleasant one. 

Tennessee.—The mean temperature, 41.3, was normal. The highest 
was 78°, at Waynsboro on the 15th and 23d, and the lowest, 2°, at Rug- 
by on the 6th. The average precipitation was 4.20, or about 0.25 above 
normal. The greatest monthly was 7.35, at Tullahoma, and the least, 
1.59, at Bristol. 

Texas.—The average temperature for the State was 3.1° below normal. 
It was generally deficient, except in the northeastern portion of south- 
western Texas, where the excess amounted to 1.0°. The precipitation 
‘averaged, for the State, 0.43 below normal. There was an excess of 
from 0.11 to 2.07 along the east coast, which extended less than 25 
miles inland, and an excess north of the thirty-first parallel of lati- 
tude, east of the one hundredth meridian, of from 0.06 to 2.01. Over 
other portions of the State there was a general deficiency, greatest over 
southwestern Texas and the southern portions of conteal Youse, where 
less than 40 per cent of the normal amount occurred. The greatest 
— wv amount was 6.10, at Marshall, and the least 0.00, at Fort 

in 

tah.—The mean temperature was 21.0°, or about 7.0° below normal. 
The highest was 64°, at St. Georges on the 12th, and the lowest, 24° 
below zero, at Fort Du Chesne, on the 18th. The average precipitation 
was 0.78. The greatest monthly rainfall was 1.70, at Heber and the least, 
“‘trace,’’ at Cisco, Giles, and Grover. The snowfall averaged 9 inches. 

Virginia.—The mean temperature, 39.0°, does not show any marked 
departure from the normal. The highest, 76°, occurred at Ashland on 
the 24th and 25th, and the lowest, 1° below zero, at Dale Enterprise on 
the 14th. The average —— was 2.89. There was no great de- 

rture from the normal, except at Alexandria. It was generally uni- 

ormly distributed over all sections. The greatest mentale amount was 
6.29, at Cape Henry, and the least, 0.58, at Alexandria. Snow fell in 
all sections, but most frequentiy and heaviest in the western counties. 

Washington.—The mean temperature was 37.4°, or 0.6° below normal. 
The highest was 66°, at Connell on the 14th, and the lowest, 8° below 
zero, at Ellensburg and Moxee on the 22d. The average precipitation 
was 9.00, or 2.86 above normal. The greatest rainfall for the month, 
28.14, occurred at Monte Cristo, and the least, 0.42, at Moxee. This 
was one of the stormiest months on record. Rainstorms occurred al- 
most daily, and severe windstorms followed each other in rapid and 
constant succession, but none were so severe as those of December 5-12, 
1894. At many stations there were only two or three days on which 
there was no rain. Snow to the depth of 198 inches fell at Monte Cristo 
and 165 inches at Cascade. The extraordinary depth of snow caused 
extensive blockades in the mountains. 

West Virginia.—The mean temperature was 36.8°, or very nearly nor- 
mal. The highest was 72°, at Bluefield and Hewett on the 25th, and 
the lowest, 6° below zero, at Bloomery on the 14th. The average pre- 
cipitation was 2.91, or about normal, and was quite evenly distributed. 
The greatest monthly total, 4.14, occurred at Marlinton, and the least, 


1.85, at Morgantown. Greatest depth of snowfall 9.6 at Marlinton. 


Wisconsin.—The mean temperature was 25.1°, or 3.1° above normal. 


‘The highest was 60°, at Antigo on the 2Ist, and the lowest, 26° below 


zero, at Butternut on the 30th. The average precipitation was 0.54, or 
0.38 below normal. The greatest monthly was 3.44, at Sharon, and the 
least, 0.16, at Osceolo Mills. The average snowfall was4.4 inches. The 
greatest amount was 15.5 inches, at Butternut. 

Wyoming.—The mean temperature was 23.0°, or slightly below nor- 
mal. The highest was 70°, at Embar on the 12th, and the lowest, 16° 
below zero, at Sheridan on the 2d, and Laramie onthe 29th. Theaver- 
age total precipitation was 0.45, or about normal. The greatest monthly 
was 2.10 at Sundance, and the least, 0.00, at Lander and Fort Washakie. 


SPECIAL CONTRIBUTIONS. 


THOMAS JEFFERSON AS METEOROLOGIST. 
By Frev. J. Ranpoitrn and Frep. L. Francis, of the Weather Bureau. 
The following items are extracted from notes furnished to 
the Editor by the gentlemen above-named. Further interest- 


ing remarks on this subject will be found in articles by Mr. 

Alexander McAdie, published in the Popular Science Monthly, 

Vol. XLV, p. 331, and in Weather Bureau Bulletin No. 11. 
Monticello (in Italian “Little Mountain”), the home of 
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Fic. 1.—Monticello, the home of Thomas Jefferson. 
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Thomas Jefferson, is on the summit of Monticello Mountain, 
on the south side of the Ravenna River in Albemarle County, 
and three miles southeast of Charlottesville, Va. This moun- 
tain, which towers up more than five hundred feet above the 
general level, commands a magnificent view of all the country 
to the north and east. The birthplace of Thomas Jefferson, 
called Shadwell, named after the parish in London, where his 
mother was born, is a couple of miles away. 

The accompanying illustration (Fig. 1) shows the front of 
the Monticello mansion facing east. The general appearance 
of the building has undergone no alteration or change since Mr. 
Jefferson’s death. The central portion consists of two stories 
with a dome surmounting the center; the wings are of one 
story and attic. 


Mr. Jefferson was one of the pioneer meteorologists of this | 


country. He kept daily records of the temperature and other 
important weather conditions during the greater part of his 
life; he induced others in different parts of the country to 
make records simultaneously with his own observations; he 
collected and charted the results, and drew from them his own 
conclusions with regard to the character and movement of 
storms, etc. These conclusions were remarkably accurate con- 
sidering the meager data at his command for such investiga- 
tions. The photograph of Monticello shows on the roof a 
part of his instrumental equipment, viz, the wind-vane, the 
construction of which is very similar to the modern vane. 
The vertical rod supporting the vane projects down to the ceil- 
ing of the portico, to the lower end of which is attached an 
arrow that indicates by its position on a lettered dial the di- 
rection of the wind at any moment, and this can be seen 
from within the house. Mr. Jefferson made and recorded his 


weather observations several times each day, and these were | 


not neglected even during the performance of his most im- 
portant and engrossing public duties. In Paris, during atime 
when his right arm was disabled, in consequence of a fail, his 
weather records were made with his left hand. Even durin 
the exciting debate in Congress on the document which he ha 
written, one of the noblest in the annals of the world—the 
Declaration of Independence—when he was writhing under 
the bitter criticisms with which it was attacked in some of 
its parts, his observations of temperature were continued. The 
record in his pocket memorandum book contains the follow- 
ing entries: 
Philadelphia, 1776. 


H. Min. ° 
owe et das 7 Op.m. 82 
alle 9 40 a.m, 78 
cp 1 30 p.m. 7 
8 10pm. 7 
1 Op.m. 76 
For his temperature readings Mr. Jefferson used a pocket 


thermometer. 


In addition to the above the Editor would call attention to 
the fact that it is not merely as an observer, but also asa care- 


tions in meteorolo 
mentioned in this MonrHLY WEATHER Review. His Notes on 
Virginia, written in 1781-’82 in response to queries by Volney 

printed first in Paris in English, 1784, and afterwards in 

rench, 1786; first edition in America published in 1787, sec- 
ond edition, Philadelphia, 1794, third edition, 1825), gives 
many evidences of his ability as a climatologist and natural 
philosopher. His investigations into the theory of the mo- 
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tions of the atmosphere are explained in a letter written by 
him in Paris, November 13, 1786. (See The Writings of 
Thomas Jefferson, published by the order of the Joint Com- 
mittee of Congress, with explanatory notes by the editor, H. 
A. Washington, pages 54-60, Vol. II, 1853.) In his Notes on 
Virginia (page 109 of the edition of Philadelphia, 1825, or 
page 324 of the reprint in Vol. VIII of The Writingsof Thomas 
Jefferson ) he describes certain descending masses of air such 
as have been the subject of extensive investigation in connec- 
tion with fehn phenomena, Speaking of his own experience 
in the neighborhood of Monticello he says: 


Going out into the open air, in the temperate and warm months of 
the year, we often meet with bodies of warm air, which passing by us 
in two or three seconds, do not afford time to the most sensible ther- 
mometer to seize their temperature. Judging from my feelings only, I 
think they approach the ordinary heat of the human body. Some of 
|them perhaps go a little beyond it. They are of about 20 or 30 feet 
|diameter horizontally. Of their height we have no experience, but 
probably they are globular volumes wafted or rolled along with the 
wind. But whence taken, where found, or how generated? They are 
not to be ascribed to volcanoes because we have none. They do not 
happen in the winter when the farmers kindle large fires which tra- 
verse whole counties, consuming the leaves which have fallen from the 
trees. And they are too frequent and general to be ascribed to acci- 
dental fires. I am persuaded their cause must be sought for in the at- 
mosphere itself, to aid us in which I know but of these constant cir- 
cumstances, a dry air, a temperature as warm at least as that of the 
spring or autumn, and a moderate currentof wind. They are most fre- 
quent about sunset, rare in the middle parts of the day, and I do not 
recollect having ever met with them in the morning. 

In the following paragraph Jefferson alludes to the contem- 
porary observations made at Monticello and Williamsburg, 
Va.,some account of which has been given by Mr. McAdie: 

It seems that Jefferson’s cousin, Prof. James Madison, of 
William and Mary College, Williamsburg, Va. (afterwards 
Bishop Madison ), had begun a systematic record of the baro- 
meter, thermometer, wind,and rain, and Jefferson, in 1772, 
began a similar record at Monticello. The comparison of 
| these records seems to have suggested the system of observa- 
| tion explained in the following extract from the letter dated 
January, 1797, addressed to Mr. Volney, and published at page 
of Vol. T.J. Randolph’s Memoir, Correspondence, 
‘ete: 

Iam sorry that you have received so little information on the sub- 
ject of our winds. I had once (before our Revolutionary war) a project 
on the same subject. AsIhad then an extensive acquaintance over 
this State I meant to have engaged some person in every county of it, 
giving them each a thermometer, to observe that and the winds twice 
a day for one year, to wit, at sunrise and at4 p. m. (the coldest and the 
warmest point of the twenty-four hours) and to communicate their ob- 
servations to me at the end of the year. I should then have selected 
the days in which it appeared that the winds blew toa center within 
the State, and have made a map of them, and seen how far they had 
analogy with the temperature of the air. I meant this to be td a 
specimen to be communicated to the Philosophical Society at Philadel- 
es, in order to engage them, by means of their correspondents to 

ave the same thing done in every State, and through a series of years. 
By seizing the days when the winds centered in any part of the United 
States we might, in time, have come at some of the causes which de- 
termine the direction of the winds, which I suspect to be very various. 
But this long-winded project was prevented by the war which came 
upon us, and since that I have been far otherwise engaged. 

During the past few years there have been several references 
in the WEATHER Review tothe subject of “frostlesszones.” It 
is a matter of course that observant farmers in dry climates, 


familiar with the phenomenon that the meteorologist calls 
ful investigator and as one who fully appreciated many ques- 
that Jefferson is especially entitled to be | 


such as that of the United States, must always have been 


the “inversion of temperature,” occurring on still clear nights, 
but it is interesting to find that Jefferson is the first Ameri- 
can author who refers to the subject as in the following ex- 
tract taken from his Notes on the State of Virginia (see the 
Philadelphia edition of 1825, page 112): 

The access of frost in autumn and its recess in the spring do not seem 
to depend merely on the Ne so of cold, much less on the air being at 

r 


the freezing point. White frosts are frequent when the thermometer 
is at 47°, have killed young plants of Indian corn at 48°, and have been 


known at 54°. Black frost, and even ice, have been produced at 384°, 


| 
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which is 64° above the freezing point. That other circumstances must 
be combined with the cold to produce frost, is evident from this also; on 
the higher parts of mountains, where it is absolutely colder than in the. 
plains on which they stand, frosts do not appear so early by a consider- 
able space of time in autumn and go off sooner in the spring than in 
the plains. I have known frosts so severe as to kill the hickory trees 
round about Monticello, and yet not injure the tender fruit blossoms 
then in bloom on the top and higher parts of the mountain, and inthe 
course of forty years, during which it has been settled, there have been 
but two instances of a general loss of fruit on it, while in the circum- 
— country the fruit has escaped but twice in the last seven years. | 

he plants of tobacco, which grow from the roots of those which have 
been cut off in the summer, are frequently green here at Christmas. 
This privilege against the frost is eadsabtedly combined with the want 
of dew on the mountains. That the dew is very rare on their higher 
parts, I may say with certainty from twelve years observations having | 
searcely ever, during that time, seen an unequivocal proof of its exist-| 
ence on them at all during summer. Severe frosts in the depth of 
winter prove that the region of dews extends higher in that season than 
the tops of the mountains, but certainly, in the summer season, the 
vapors by the time they attain that height are become so attenuated 
as not to subside, and form a dew when the sun retires. 


One more extract from the Notes on the State of Virginia 
showing Jefferson’s close observation of the optical phenome-_| 


non known as “ looming,” which is frequent at sea but rare 
on land; but as Jefferson says: 


At Monticello it is familiar. There is a solitary mountain about 40 
miles off in the south, whose natural shape, as presented to view there, 
is a regular cone, but by the effect of looming it sometimes subsides 
almost totally in the horizon, sometimes it rises more acute and more 
elevated, sometimes it is hemispherical, and sometimes its sides are 
perpendicular, its top flat and as broad as its base. In short, it assumes 
at times the most whimsical shapes, and all these perhaps successively 
in the same morning. The Blue Ridge of mountains comes into view 
in the northeast at about 100 miles distance, and approaching in a direct 
line passes by within 20 miles and goes off to the southwest. This 
| meneeqany 5 begins to show itself on these mountains at about 50 miles 

istance and continues beyond that as far as they are seen. I remark 
no particular state, either in the weight, moisture, or heat of the at- 
mosphere, necessary to produce this. The only constant circumstances 
are its appearance in the morning only, and on objects at least 40 or 50 
miles distant. In this latter circumstance, if not in both, it differs from 
the looming on the water. Refraction will not account for the meta 
morphosis. That only changes the proportions of the length and 


breadth, base and altitude, preserving the general outlines. Thus, it 


may make a circle appear elliptical, raise or depress a cone, but by none 
of its laws, as yet developed, will it!make a circle appear a square, or a 
cone a sphere. 


> 


NOTES BY THE EDITOR. 


METEOROLOGY IN THE PUBLIC SCHOOLS. 


Among the improvements in methods of education none is 
more rational and practically successful than that which in- 
sists on requiring the pupils, from the youngest to the oldest, 
to observe natural phenomena and make their own personal 
records and deductions. For a century past the favorite field 
of “ nature-study ” has been that of botany, and a visitor to 
the best primary schools will find the children bringing in 
quantities of leaves, buds, and flowers, which they compare 
and study, and thus quicken their habits of observation and 
generalization. Almost equally attractive is the elementary 
study of the soils, rocks, and minerals. In regions where 
birds and insects are accessible these also afford fine objects 
for study. The whole tendency of modern pedagogy is to 
stimulate the study of nature in every field, especially those 
most easily accessible. In October, 1882, the present Editor 
had occasion to give a series of talks to the students-of the 
Normal School in Washington, and to maintain that as we 
have the weather about us every day it constitutes an admi- 
rable subject for youthful observation and study. In accord- 
ance with the principles that were then taught at that Nor- 
mal School it was necessary for each member of the class to 
record and analyze her own observations on the subject under 
consideration, in order, by this personal training, to obtain 
the experience that is necessary to successfully conduct the 
classes of children that must eventually come under her care. 
Accordingly, the present writer prepared an elementary printed 
form for the use of the class in which each member kept a 
personal diary of the weather, in so far as that could be done 
without instruments. Specimens of these diaries and an ex- 
planation of the whole system were exhibited at the New 
Orleans Exposition in December, 1884, in the division of 
pedagogy. 

Subsequently the accomplished principal and founder of 
the Normal School at Washington (Miss Lucilla E. Smith) 
was called to take charge of a part of the work of the Train- 
ing School for Teachers in Brooklyn, N. Y. In such a loca- 
tion where botany and geology are not so easily studied she 
again had occasion to advocate the observation and study of 


atmospheric “HA ag as a means of training the perceptive 
facultiesof thepupils. This idea, which was at first so novel, 
has been practically carried out during the past two years, and 


many have testified that not only the scholars but the teachers 


themselves have profited greatly by this drill. Each child is 
expected to keep a record of the wind and weather, and the 
discussions that take place are rapidly disabusing the chil- 
dren’s minds of erroneous ideas that are widely dissemi- 
nated. The trite weather sayings that have been current for 
centuries, and that have no real basis of fact, yet are handed 
down like myths and legends viva voce, from parent to child, 
are now daily brought to the test of actual experience, and a 
healthy stimulus is given to the study of nature. The chil- 
dren, and even the teachers, begin to wonder at the numerous 
erroneous notions formerly entertained and to admire the 
clearer vision that they are now rapidly attaining. This fea- 
ture in the study of nature was advocated before the Brook- 
lyn Institute in 1893, and the teaching of meteorology in the 
schools has since then received enthusiastic endorsement. 
Probably Miss Smith was the first in this country to intro- 
duce this study, first into the Normal School and then into 
the public schools of all the lower grades. The future devel- 
opment of meteorology in this country will largely depend 
upon the extent to which it is taught in the public schools. 
The special meteorologists of future generations will, un- 
doubtedly, look back to the time when, as school children, 
their attention was first seriously directed to this study. 


THE GENERAL CIRCULATION OF THE ATMOSPHERE. 


On several occasions the Editor has in the Monruiy 
Weatuer Review enforced the principle that the important 
peculiarities of any season depend upon what is called the 
general circulation of the earth’s atmosphere. That is tosay, 
an unusual drought or a remarkable series of rains, or the 
so-called apparent secular change in the general climate of 
any locality is not at all to be considered as dependent, even 
to the slightest extent, upon the destruction of forests, the 
cultivation of the surface of the ground, the local — 
tion, the presence of lakes or rivers, etc. Even great forest 
fires have been shown to have little influence on the subse- 
quent weather. All these phenomena affect the air that is 
temporarily at the surface of the earth, but as soon as this 
air is raised and carried off into the cloud region, it is mixed 
with such a large mass of other air that its special influence 
becomes greatly diminished, and is felt, if at all, in some far 
distant region and at some distant time. It is very easily 
shown that the strong winds, and with them the temperature 
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and dryness that we feel during midday, represent currents of 
air that are descending to the ground from regions far above 
us. This descent is due toseveral distinct causes. Formerly 
meteorologists spoke of the ascent of air heated by contact 
with the warm soil upon which the sun was shining, but now 
we must equally recognize the descent of colder air and its 
cooling by radiation, which is quite as important as the warm- 
ing by insolation. Ascending currents may be caused by the 
action of the sunshine upon the upper surface of clouds, or 
by the condensation of the moisture.and the evolution of heat 
within the clouds. Descending currents may be caused by the 
radiation from the surface of the clouds, or even from the 
dust contained in what is called ordinary clear air. In addi- 
tion to the vertical interchange due to heat another special 
mechanism by which upper and lower layers of air are inter- 
changed, is to be found in the fact that the lower horizontal 
currents by striking against obstacles are forced upward. The 
obstacle may be either a layer of air, or a gentle ocean shore, 
or the resistance of a high range of mountains. The obsta- 
cles encountered by the winds dre quite as important as the 
influence of temperature and evaporation over land and water. 
If we consider the earth as a whole we find that over the so- 


called watery hemisphere the atmosphere near the surface of | eq 


the ocean experiences resistances to motion, differences of 
temperature, and variations in moisture that are all far 
smaller than those experienced over the land that prevails on 
the continental half of the globe. 

The study of the dynamics, that is to say, the theory of the 
motions of the atmosphere began by solving the simpler prob- 
lems in which the earth’s surface is regarded as a regular 
sphere having a uniform coefficient of friction or slip, or, 
perhaps, even no friction or resistance, but we must now pro- 
ceed to the study of the influence of the larger rugosities of 
the surface, such as mountain ranges, plateaus, and conti- 
nents, and that too without neglecting the variations of tem- 
perature and moisture. 

For the same barometric gradient we find stronger hori- 
zontal winds but less vertical interchange over the ocean than 
over the land. If we draw isobars for the whole globe, we 
find areas of high and low pressure over the land and water 
so distributed along any small circle of latitude that we 
usually say the pressure varies with the seasons, and appears 
less over the warm regions and greater over the colder regions. 
If, however, we draw isobars for a surface that is 5,000 meters 
above sea level, which surface is, therefore, above almost all 
points of the Rocky Mountain Region and the Andes, and 
above the greater part of the Himalayas, and if we plot the 
motions of cirrus clouds in connection with these upper iso- 
bars, we are able to study another aspect of the combined 
influence of the temperature of the air and the resistance to 
its motion. At this level a single area of low pressure of an 
ovoidal shape surrounds either pole; the Antarctic area is 
quite symmetrical about the South Pole, but the Arctic area 
is by no means so with regard to the North Pole. Both the 
shape and the want of symmetry of the Arctic area varies 
from month to month and, of course, more so from day to 
day. These variations in the upper isobars result partly 
from broad features in the variable temperature and moisture, 
cloudiness 2nd rain of the atmosphere below the level of this 
upper surface, but they depend still more directly upon the 
resistances which the lower air experiences as it moves over 
the land and the water, and on the inertia of the moving 
mass of air and the rotation of the whole atmosphere with 
the earth. Pressure depends in general not only upon the 
weight of the atmosphere above any point but upon the mo- 
tion of the air at that very point itself, since this motion 
implies the introduction of centrifugal forces which act per- 
pendicularly to the line of movement. It is proper to con- 
sider that upper atmosphere of the Northern Hemisphere is 


tending to move around and inward in accordance with the 
isobars at this upper level, but that in this movement it experi- 
ences resistances which force it to ascend slightly in some 
regions and to descend in others. When it strikes a coast 
line or very gentle slope the ascent is decided, but correspond- 
ingly gentle; when it strikes an abrupt coast line a portion 
is forced upward, while an important portion is forced down- 
ward and backward. The study of these upper isobars and 
isotherms and cloud movements brings into one general and 
homogenous system the phenomena that we observe at the 
surface of the ground and the most diverse phenomena in 
distant portions of the globe. Several illustrations of such 
connections have already been published in the Review, and 
we have now to refer to a still more interesting case that has 
lately been worked out by Mr. John Eliot, meteorological 
reporter to the Government of India. (See Quarterly Jour- 
nal cai Meteorological Society, January, 1896, Vol. XXIT, 
p. 1. 

During the years 1894-95 the Government of India has 
published a daily weather chart, showing the chief features 
of the meteorology of southern Asia and the adjacent seas 
southward over the Indian Ocean to about 10° beyond the 
uator. The object of this publication has been to furnish 
the data for the proper study of the relation between the rains 
and winds of the cold weather season or the northeast monsoon 
period, as also the winds and rains of the southwest monsoon 
period or warm weather season. The climate of India has 
generally been considered as divisible into two seasons, the 
northeast monsoon in the colder half of the year and the south- 
west monsoon in the warmer half. Rains or snows of con- 
siderable agricultural importance occur during the colder half, 
but the principal rains are those of the southwest monsoon. 
The general reason for the well-marked seasonal systems of 
cold, dry northeast and warm, moist southwest winds has usu- 
ally been found in the coldness of the air over India and Asia 
during the winter and its warmth during the summer. For 
some years past efforts have been made to predict the general 
character of the monsoon seasons from our knowledge of the 
conditions that caused it to be hot or cold over India and the 
countries to the northward. Such predictions were felt to be 
imperfect because it was evident that the atmosphere to the 
south of India and, therefore, over the ocean ought to be con- 
sidered.quite as carefully as the conditions to the northward. 
By widening the area of study, as in the daily charts of the 
Indian monsoon area, a first step was taken in the proper 
study of the causes of the two monsoons, but Mr. Eliot has 
gone farther by adding a comparison of the conditions that 
simultaneously prevail over Europe, the Mediterranean, Per- 
sia, and Abyssinia. Such studies are analogous to those that 
have been made on a larger scale at the Weather Bureau by 
means of the great system of international observations and 
charts published between 1878 and 1887 and which have been 
kept up in a modified form since then. These charts of the 
whole Northern Hemisphere force us to take a broad view of 
the general circulation of the atmosphere and its direct in- 
fluence on local conditions. The following is an abstract of 
Mr. Eliot’s results: 

In India the year may be divided into seasons, as follows: 
(1) the northeast monsoon, from December to February ; 
(2) the transition, March to May; (3) the southwest mon- 
soon, June to September; (4) the transition, October and 
November. During the northeast monsoon cold weather 
storms, with rain or snow, prevail, and, with regard to these, 
Eliot shows that they almost invariably originate over the 
plateau of Persia or in Beloochistan, or northwestern India. 
They travel toward the east or east-southeast at the rate of 
15 or 20 miles per hour; they have moderate winds compared 
with the storms of the southwest monsoon; they bring the 
moderate rain essential for the cold-weather wheat and other 
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erops of northern India, and are the chief sources of the 
snowfal) of the western Himalayas; hence their economic 
importance and the necessity of issuing seasonal forecasts, if 
possible. If the northeast storms could be traced backward 
to the Mediterranean Sea and Europe, then the daily weather 
maps of that region should give the means of predicting the 
storms of India; but a study of those maps does not show a 
single case where such connection can be clearly made out. 
With perhaps one exception the cold-weather storms of 1893 
started in the plateau of Iran during the prevalence of 
strongly-marked and persistent anticyclonic conditions north 
and west of that region, viz, in southeastern Europe, and it is 
probable, therefore, that these are the conditions most favor- 
able to their formation. With very rare exceptions the cold- 
weather storms of India are not the continuation of European 
storms. It is almost certain that the annual snowfall of the 
Himalayas north of Cashmere, Punjab, and the northwest 
provinces is received almost entirely during the northeast 
monsoon, and that little falls during the southwest monsoon. 
The winter supply, which at some stations amounts to 50 feet, 
is almost certainly sufficient for the summer and autumn 
melting. 

During the southwest mqnsoon season a complete change 
in winds and pressures takes place over the Indian Ocean, 
such as has no parallel elsewhere on the globe. The trough 
or belt of low pressure near the equator disappears; the tropi- 
cal belt of high pressure north of the equator also disappears ; 
the areas of northeast trades and of equatorial calms also dis- 
appear. The southeast trades of the Southern Hemisphere 
extend northward across and beyond the equator. On their 
western border, as they turn toward the northeast, they strike 
Abyssinia and even the coast of Arabia, and thus become the 
southwest monsoon winds of the Arabian Sea; on their east- 
ern border they flow from Australia parallel to Sumatra, and, 
turning as they cross the equator, become the southwest mon- 
soons of the Bayof Bengal. There is, therefore, a region, cov- 
ering at least 30° in latitude and 70° in longitude, over which 
the motion of the lower atmosphere is completely changed by 
the transition from winter, to summer. On comparing this 
great area with the much smaller land surface of India, and, 
indeed, of southern Asia, we see that the heated air of India 
alone is not likely to be the principal cause of the atmos- 
pheric disturbance. Mr. Eliot, after quoting the views of 
several eminent meteorologists, and after a detailed examina- 
tion of the maps for each month of the year 1893, shows that 
the change called the “burst of the monsoon,” or the sudden 
change from dust, dryness, and heat to moisture, coolness, and 
rain commences first in southern India, and advances north- 
ward, as it also advances from the coast districts into the inte- 
rior. The rate of advance varies from year to year, and is 
sometimes effected in the course of a few days over the whole 
of India. In 1893 it occupied about two weeks, between the 
second and fourth week of June. The hottest period of this 
a in northern and central India was that from May 15 to 

ay 21, or immediately preceding the burst of the monsoon 
in southern India. At this time the pressure in northern 
India was decreasing by a series of oscillatory changes, while 
the pressure at Zanzibar and over the Gulf of Arabia, was 
quite steady. During the third and fourth weeks of May, 
1898, pressure increased about 0.05 at Zanzibar, and also at 
the Seychelles; the winds in the equatorial regions strength- 
ened, and, finally, having passed the stage of unstable equili- 
brium, a strong current advanced northward toward India, 
with rainy, squally weather at its front. This change was 
completely effected during June, and then became permanent 
for the next three months. By June 21 the southwest mon- 
soon was fully established over the Indian land and sea areas. 
After this the = was not so much lower in India, but 
was decidedly higher in the equatorial and south Indian 


Ocean. Before the burst of the monsoon the isobars ran 
parallel to the east and west coasts of southern India, but 
after that date they ran from east to west, or across the coast 
lines, and nearly parallel to the lines of latitude. Before the 
monsoon the isobars were largely the result of thermal con- 
ditions in the interior of India, but during the monsoon they 
were more directly related to the prevalence of the strong, 
steady, and massive southwest current. This latter distribu- 
tion of pressure is clearly not the product of the antecedent 
or the actual thermal conditions in India proper. 

By tracing the southwest monsoon back to the equator, and 
beyond, Mr. Eliot discovered that the flow of the current across 
the equator in 1893 increased rapidly in strength and steadi- 


ness in June and was strongest and steadiestin July; itthence . 


decreased in both respects, rather slowly in August and rapidly 
in September, becoming weak and unsteady at the commence- 
ment of October. The fluctuations in the air current across 
the equator were related directly to the distribution and 
amount of the rainfall in India; in general, the rainfall was 
heaviest and most general when the air currents across the 
equator were strongest and vice versa. Any large variation 
in one was or in the other. When the current was 
strongest in the equatorial belt and the Indian Seas and, con- 
sequently, while India was receiving its heaviest monsoon 
rains the weather in the equatorial belt was generally fine and 
skies were frequently clear for days and squalls were of com- 
ereye - rare occurence. There is, therefore, an inverse re- 
ation between the rainfall in India and in the equatorial 
belt, more especially its western half. The steadiness of the 
winds in the equatorial belt is as great as that of the monsoon 
flow into India across the coasts of Bombay and Bengal and, 
probably also as in the Arabian Sea and the Bay of Bengal. 

So large a change in a great atmospheric current like that 
of the southeast trades over the Indian Ocean, by which, in- 
stead of ascending at the equator and flowing back as north- 
west upper trades, they are pushed across the equator and 
kept in the lower atmosphere until they ascend over Abyssinia 
and the Himalayas, can only be produced by the prolonged 
cumulative action of large forces. In 1893 two stages of 
change were recognized by Eliot, the first was preparatory, 
during which the ascensional movement over the equatorial 
belt was diminishing while the outflow toward the north was 
increasing. During the second stage, in consequence of in- 
creasing pressure in the extreme south, the ascensional move- 
ment diminished more rapidly and the whole mass of south- 
east trades was transferred northward by a continuous slow 
movement. 

The western portion of the current across the equatorial 
belt which is, as a rule, strongest in July supplies aqueous 
vapor and rain successively to three large areas, namely: (1) 
the basins of the White and Blue Nile in Africa; (2) Hither 
India; (3) Birmah or Farther India. It is probable that 
prolonged, excessive rainfall in one of these areas will di- 
minish the rainfall in the other. It is also probable that any 
large variations in the rainfall will accompany variations in 
the monsoon winds, and hence, also of the current across the 
equator. The monsoons are due to the invasion of India by 
moist southwest winds from the equatorial belt and not to a 
special hot weather local circulation of air set upin India by 
excessive temperature conditions. As the winds crossing the 
equator in August, 1893, were much more easterly than in 
June or July it followed that in August a larger proportion of 
the air was carried toward Abyssinia and the Upper Nile and 
less toward India. Possibly the weakness of the winds and 


lightness of the rains in India were due to this defection to- 


ward Africa, and, in general, it appears plausible that a di- 
minished rain in India proper may often be the result of a 
heavier rain in Abyssinia and the sources of the Nile. Mr. 
Eliot therefore compares the reports of flood level in the Nile, 
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as given by Mr. Willcock in U.S. Weather Bureau Bulletin 
No. 11, with the monsoon rainfall in India. The tabular data 
for this purpose are probably not directly comparable, but the 
suggested connection is plausible and very important, as we 
shall thus be able to connect the famines of Egypt and India 
with the movement of the air over the equatorial regions. 
The suddenness with which the southwest monsoon bursts 
over India may be compared, in many respects, with the ad- 
vance of those sudden changes of the weather with which we 
’ are familiar in America. The blizzards and cold waves of the 
United States and the pamperos of Brazil advance with well- 
defined fronts, and effect a complete change in the weather at 
any place within a few hours. From a mechanical point of 
view the most interesting feature is the steady increase of 
ressure in the southern Indian Ocean while the air over 
ndia becomes hotter with a relatively slight decrease of pres- 
sure. The intervening atmosphere thus passes through a 
stage of unstable equilibrium, but as soon as the gradient of 
pressure sets decidedly northward the air begins to move ac- 
cordingly, and under the steady action of this gradient its 
motion is accelerated until the pressures are just able to over- 
-come the resistance. When the advance of the southwest 
monsoon has brought it to the coast of Hindustan a decided 
increase of resistance is experienced, which holds it back for 
several days. J. Allan Broun, the founder of the mountain 
station, Augustia, has graphically described the view of this 
contest between the monsoon wind and the resisting land. 
(See Trevandrum Mag. Obs., Vol. I, p. 517,or Baird’s Annual, 
1876, p. 102.) In a week or so the increase of pressure in the 
south and the increasing temperature have combined to over- 
come this resistance, and the southwest wind pours over the 
Ghats into the interior of the country. The monsoon ad- 
vances more rapidly over the interior than it formerly did 
over the ocean because this delay has given opportunity for 
an increase in the pressure gradients that determine its motion. 

Phenomena similar to the bursting of the monsoon may 
undoubtedly be found developed, but perhaps on a smaller 
scale in any country where sudden changes from dry to moist 
weather occur, and Capt. D. Wilson-Barker points out that it 
is well known under other names in the Soudan and in Aus- 
tralia. 

The pamperos of South America and the northers of 
the United States illustrate the case of large masses of air 
advancing horizontally against resistances which must be 
overcome by an accumulation of pressure in the rear. As the 
motions over land are resisted far more than over the ocean 
by the irregularities of the surface, and by the topsy-turvy 
movements during the warmer part of the day, therefore the 
accumulation of pressure in the rear or in the so-called area 
of high pressure, must be larger than in the case of the south- 
west monsoons of India. The southerly burster of eastern 
Australia seems to offer an analogous case. 

From the essay on Southerly Bursters, by Henry A. Hunt 
of the Sydney observatory, it would appear that these occur 
mest frequently during the warmer half of the year in the 
Southern Hemisphere, viz., from September to March, the 
maximum being in December. In all cases these bursters oc- 
eur between an area of high pressure, south or west of Aus- 
tralia, and a low pressure, usually a deep depression, north or 
east of Australia. The high pressure is advancing toward the 
east or northeast, and the low pressure frequently stretches 
into a long trough or oval. If we compare these conditions 
in the Southern Hemisphere with those that occur in the 
northern, we find a mechanical similarity between the south- 
erly winds of the burster and the northerly winds of our cold 
waves and blizzards. The principal difference is that due to 
temperature ; for whereas our high pressures and northers oc- 
cur in our winter season, and represent dry cold air flowing 
toward a warm moist region, the Australian burster occurs 


in the southern summer and represents cold moist air from 
the southerly ocean flowing over a continent where the air is 
dry and hot. In the American norther the surplus density 
of the northerly winds is due to their own dryness and low 
temperature, whereas in the Australian burster the surplus 
density of the southerly winds results from the deficient dens- 
ity of the very hot dry air over that continent. As the Aus- 
tralian continent is of about the same area as the United 
States, but has its center of figure about ten degrees nearer 
the equator, therefore, its average summer temperature is 
higher than ours. As it has no land to the south correspond- 
ing to the Dominion of Canada, therefore in its winter sea- 
sop it is colder than the Polar Ocean in its immediate neigh- 
borhood, but in its summer season its temperature is very 
much hotter than that of its Polar Ocean. Hence, Australia 
has no great winter blizzards, but has its southerly burst- 
ers in the summer time. The severity of the southerly or 
polar winds in Australia is modified very much by local con- 
ditions; thus, in western Australia the winds pass over com- 
paratively level country, but in the eastern portion, the prov- 
ince of New South Wales, is traversed by a mountain range 
that checks the forward motion of the air until the increas- 
ing high pressure carries it over. In the basin west of these 
highlands the plains are highly heated by the sun and the hot 
surface air acquires a topsy-turvy circulation, until the high 
pressure on the west has accumulated sufficiently to push the 
air eastward over the coast range, which it accomplishes sud- 
denly, while at the same time the southerly winds on the 
coast rushing inward produce the local gale at Sydney, known 
as a brickfielder or southerly burster. On the whole the 
burster is unfavorable to rain; it may bring a few showers 
to the coast but dry weather prevails in the western part of 
Australia. A well-developed area of high pressure, such as 
gives a typical southerly burster, lasting three days, has an 
axis extending 2,400 miles north and south, and it travels at 
the rate of 400 miles per day. Steady breezes attend it dur- 
ing the six days required by it to travel from west to east 
over the lowlands of Australia. 

The areas of high pressure that bring bursters to Australia 
are but special single areas out of hundreds that pursue simi- 
lar courses over the Antarctic Ocean, but do not happen to 
approach Australia. Their development and progress consti- 
tute integral parts of the so-called general circulation. Special 
features in the phenomena of bursters are due to local 
Australian conditions, but the general character of the high 
areas and the resulting general features of the bursters must 
be studied not in Australia, but over the distant oceans. 


THE PRESENT CONDITION AND RECENT PROGRESS OF 
CLIMATOLOGY. 
By Prof. Dr.W. Korrren. (Extract from Geographische Zeitschrift, Vol. 1, p. 617, etc.) 


“In America there exists a well-organized system of ob- 
servations. Notwithstanding this the study of the climatol- 
ogy of this continent is still beset with many difficulties. 
The extensive system of the U. S. Signal Service that is sup- 
plied with money to anextent entirely unknown for such pur- 
poses in Europe was originally so trimmed down to the needs 
of weather telegraphy and weather predictions that there was 
remarkably little left for climatology or even for science in 
general. Generals Hazen and Greely, the successors of Gen- 
eral Myer, on the other hand, brought about a change by the 
introduction of scientific investigations, which, after 1891, 
found a wider official recognition in the transfer of this branch 
of the public service from military hands over to the Depart- 
ment of Agriculture. Even now, however, practical applica- 
tions play the leading part in the programme of the new 
Weather | th but among these the establishment of the 
climatic elements takes a prominent place. The treasures of - 
observations and self-registers that have accumulated in a 
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quarter of a century are now made accessible to scientific} “We can not close without mentioning one of the funda- 


students more and more freely bya series of important publi- 
cations and especial care is taken for the rapid and full publi- 
cation of the data in monthly and annual publications. These 
publications, especially the Monraity Weatuer Review, are 
now much richer in detail than before and have, indeed, be- 
— an authority of the first rank that is, as yet, but little 
used.” 


Of meteorology Koeppen says, page 619: 


The investigation of the upper strata of air, which has been prose- 
cuted in the last decennium more than ever before, has excited lively 
interest. Perhaps, in so far as this study has been prosecuted in the 
free atmosphere rather than at mountain stations, we ought to reckon 
it as climatology; but if climatology is not to confine itself to the simple 
facts that can be observed at the earth’s surface, but is to take cogni- 
zance of their interrelations, it is ny pe ape to ignore what is going on 
above our heads. Itis evident that the air which surrounds us is greatly 
influenced by whatever goes on within the atmosphere at a short dis- 
tance. We must not forget that within from 2 to 10 kilometers above us 


_we find entirely different conditions as to temperature, moisture, wind, 


and pressure, and that from these altitudes there descend upon the 
earth’s surface masses of air that are sometimes very large, at other 
times very small. 

Already, between 1870 and 1880, many high stations, with meteorologi- 
cal observatories, were established in North America and in France. 
These costly establishments have, unfortunately, advanced science but 
little, simply because the observations were not published and discussed 
in a satisfactory manner. The two American stations—located most 
admirably, Mount Washington and Pikes Peak—were established in 
1873, less for the advancement of science than for practical use in 
weather predictions, although, for want of a scientific knowledge of 
the upper strata of air, one really did not know how to utilize these 
observations for predictions. On account of the great expense, espe- 
cially that of the maintenance of the telegraph lines, these stations are 
at present abandoned. Pikes Peak, the highest station on the globe 
(4,300 meters above the sea), ceased observations in 1888, and the daily 
telegrams ceased in 1882. In order to save its records for the use of 
science, the observatory of Harvard College published them, in 1889, as 
Vol. X XI of its Annals. In September, 1892, hourly observations were 
begun on Pikes Peak and at the base station, Colorado Springs, but, in 
1894, these were again closed “for want of money,” and that, too, on a 
mountain that has a steam cog-wheel road to the summit! On the 
snowy Alps the telephone on the Sonnblick works without failure over 
the glaciers and at very little expense. 


With regard to dynamic meteorology Koeppen says (page 
625) : 

Another important series of ideas that has only recently been intro- 
duced into the scientific study of the atmosphere is the application of 
the theory of wave motions. On the one hand Helmholtz has made it 
seem arohehha that progressive waves are formed at the boundary be- 
tween ‘wo currents of air of different velocities supe upon each 
other, and that these play an important part in the nonperiodical 
phenomena, such as the formation of clouds, wind gusts, etc. One ex- 
ample of an atmospheric wave was, in fact, followed many times around 
the whole earth even before Helmholtz wrote, namely, in the case of 
the wave attending the outbreak of Krakatoa on the 27th-3lst August, 
1883. On the other hand from the empirical investigations of Hann 
and Greely and the mathematical analyses of Lord Kelvin, Margules, 
and A. D. Schmidt it results that the solution of the riddle of the daily 
barometric variations will, probably, be found in the formation of sta- 
tionary waves in the ey in consequence of the diurnal chan 
in temperature. The result of the comprehensive investigation by 
Hann on this subject consists, especially, in the clear distinction be- 
tween the daily double variation of pressure depending upon the geo- 
graphical latitude, almost entirely, and the single variation connected 
therewith, which latter oy wee upon the earth’s surface and the 
weather. The discovery of Greely ( My Franklin Bay Vol. II, p. 169) 
and A. D. Schmidt (Met. Zeit., 1890, p. 182) consists in this that in the 
Polar regions the diurnal barometric variation depends not upon the 
time of the local meridian, but upon a common time evidently that of 
the region in the interior of Asia having the greatest daily variation. 
It is thus clear that here we have to do with waves whose causes pre- 
vail, not at the place itself, but at a great distance therefrom. Such a 
diurnal variation which depends upon the time of a distant locality re- 
minds one of the annual variation of the pressure of the air over the 
oceans of the Southern Hemisphere, which rises and falls simultaneously 
with the rise and fall of the air pressure over the oceans of the North- 
ern Hemisphere notwithstanding the opposing seasons. The explana- 
tion of this lies in the annual transfer or interchange of masses of at- 


' mosphere between the Northern and Southern Hemispheres, as I first 


pag! A in 1879 (Annalen d.Hydrographie, p. 510,and inthe Met. Zeit., 
p. 417), 


mental questions of climatology with which many investiga- 
tors have busied themselves during the past decade, namely, 
the questions as to the general circulation of the atmosphere 
or the wind systems of the globe. During the first sixty years 
of this century meteorologists necessarily studied the geo- 
graphical connection of atmospheric processes by means of 
observations at the individual stations and by the éompari- 
son of mean values at different stations. In these sagacious 
combinations the general system of motions of the earth’s 
atmosphere played an important part. By reason of the 
new views which the synoptic treatment of simultaneous 
weather conditions by means of charts and tables allowed, 
attention was especially called, between 1860 and 1880, to the 
individual phenomena and the pursuit of their consequences 
over portions of Europe and America. From these investi- 
gations there resulted the important studies on the move- 
ments of the atmosphere that were published by the Norwe- 
gian professors Guldberg and Mohn, 1876-1880, and which 
gave the impulse to the applications of hydrodynamics to 
these motions. Then it was discovered with surprise that 
already, in 1859, the American meteorologist, Ferrel, had 
treated of this subject in a brilliant manner and that he had 
also included the general system of atmospheric circulation 
between the pole and the equator in the series of his dis- 
cussions and approximate calculations. Ferrel’s theory as to 
this general circulation is explained with some supplement- 
ary details in the excellent treatise on meteorology by Sprung, 
published in 1885, pp. 192-208. Since that time the question 
as to the circulation there explained has not been materially 
advanced so far as meteorology is concerned; but Professor 
Oberbeck has given another treatment, mathematically more 
correct, that agrees with Ferrel’s results and with experience 
if we assume that the current which Oberbeck calls the lower 
current (U) does not reach down to the earth’s surface; oth- 
erwise Oberbeck’s theory is contradictory to both Ferrel and 
nature. 

“The phenomena at the earth’s surface itself which Ferrel 
has taken into consideration are entirely passed over by Ober- 
beck. The investigations of Max Moeller and Teisserenc de 
Bort upon these subjects adhere more closely to experience. 

“In Germany the question of the general circulation of the 
atmosphere was first considered outside of the narrow circle 
of specialists when the renowned physicist and manufacturer, 
Werner Siemens, in 1886, published an article on this subject 
in the Sitzungsberichte of the Berlin Academy. This and 
some further articles that Siemens published on this subject 
agree with the meteorological facts to a far less extent than 
Ferrel’s work, which latter was also mucl» more completely 
developed. It is the duty of the present reviewer to state this 
fact, since those who live at a distance, ordinarily, had much 
rather follow the leadership of a distinguished foreigner, or 
outsider, than the less wilted specialist in the respective 
lines of work, and even inside the ranks of the specialists 
the influence of so genial a man is very considerable. Thus, 
Pernter believes that the conclusion of Siemens that even in 
the higher portions of the atmosphere easterly winds prevail 
between 35° north and south, finds a support in Oberbeck’s 
calculations. This error undoubtedly arises from an over- 
sight, and in the Met. Zeit. for 1890, the anti-trade is defended 
with success by Sprung. In the same volume Siemens, in his 
reply on 324, then presents the entirely false idea that 
horizontal differences of temperature give no basis for motions 
of the atmosphere, but that only an excess of temperature in 
the lowest strata above the adiabatic distribution of temper- 
ature, in the vertical direction, can cause such movements. 
In reality, even in the cases where the vertical distribution of 
temperature really responds to unstable equilibrium (which 
latter is ordinarily caused not by temperature alone, but with 
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the assistance of other forces arising from the motion of the 
air and the rotation of the earth) the horizontal differences 
of pressure arising therefrom are the active forces, as I, 
among others, have explained in the Austrian Z. O. G. M., 
1882, p. 91, where (in the foot-note) I have warned against 
the too frequent overestimation of the influence of the warm- 
ing of the air at the base. 

“We have thus come to the limit where the geographical 
element is Jess important than the physical; where climatol- 
ogy passes over into meteorology. Of course, however, cli- 
matology is in the highest degree interested in the progress 
of meteorology since the connection between its individual 
isolated facts is in great part to be expected from it. Espe- 
cially is it true that the explanation of the nature and devel- 
opment of atmospheric whirls or, the regions of high and low 
pressure, their changes with altitude, their origin and disap- 
pearance, will be of the greatest importance for climatology 
as well as for meteorology. Our knowledge of the movement 
of whirls has made good progress, but as to their changes in 
intensity we know nothing except some isolated empirical 
rules and many vague assumptions. In order to make fur- 
ther advance in this matter we need, above all, a more accu- 
rate insight into the distribution of temperature and pressure 
in the higher strata above cyclones and anticyclones. About 
five years ago Hann published the sensational discovery that 
in the Alpine region in anticyclones, notwithstanding the 
great cold at the surface of the soil, the mean temperature of 
the column of air between this ground and the level of 3,100 
meters above the sea, was higher in the centre of anticyclones 
than in cyclones. A further extension of this investigation 
to other portions of the world promises further important 
conclusions. In such work observation and study must go 
together in order to further the advancement of science.” 


FOG IN NEW YORE HARBOR. 


Owing to the clear sky that prevails within areas of high 
pressure the radiation of heat from the ground or the ocean 
surface and from the lowest stratum of air, proceeds more 
rapidly and, as is well known, during such periods mist and 
fog are formed in the lower air. Radiation proceeds uninter- 
ruptedly during the night time from the upper surface of 
foggy air and the depth of the layer of fog steadily increases, 
so that oftentimes the heat of the sun, in the middle of the 
day, is not sufficient to dissipate the fog formed at night. It 
has often been remarked that the lookout at, or above, the 
main top overlooks the ocean of fog. In general, a dense fog 
implies clear sky above it and by attention to the movement 
of areas of pressure it becomes possible to predict fog on our 
coast. 

On Tuesday, December 17, and Wednesday 18, high pres- 
sure prevailed off the middle Atlantic Coast with north- 
east winds shifting to southwest at New York, N. Y. During 
Tuesday night and the greater part of Wednesday dense fog 
prevailed in both the upper aa lower bay ; the Sound steam- 
ers did not attempt to come through Hell Gate; the ocean 
steamers were detained below quarantine; nothing could be 
seen at Sandy Hook and all movements were guided by the 
sound of the fog signals. This fog was attributed by some to 
the unseasonably warm weather prevailing all along the neigh- 
boring coasts. The extreme temperatures were as follows: 


17th. 18th. 
Locality. 
Min. Max.) Min. | Max. 
° ° ° ° 


These figures do not show any temperatures that are un- 
usually high for this region, neither is the occurrence of fog 
unusual at this season; it is, in fact, the ordinary accompani- 
ment of areas of high pressure in the winter time over the 


ocean. 
SNOWFALL IN NORTH DAKOTA. 


With regard to the snowfall in North Dakota, Mr. B. H. 
Bronson, in his November bulletin says: 


The principal feature was the unusually early fall of snow, which 
became general over the State by the 5th instant, and was very heavy 
in many localities. Old settlers in this section remark that this earl 
snow is the earliest that has occurred during their residence here, an 
has rendered the hauling of grain by sleds more practicable than by 
wagons. The snowfall promises an abundance of moisture for the 
ground when the spring plowing shall commence, but at the present 
time it renders the pasturage very poor, as the cattle are unable to get 
at the grass and low herbage. e snowfall is greatly appreciated as 
it prevents the further destruction of crops and property by prairie 
fires. The observer at Fort Berthold, in McLean County, reports the 
pasturage in that section as the rest in many years, on account of 
ey a prairie fires, which have also devastated many other sections 
of the State. 


METEOROLOGY AND LOCAL STATE FAIRS. 


The need of personal acquaintance between the voluntary 
observers and the directors of the respective State services is 
alluded to in the Weather and Crops for January, 1896, by 
the director of the Illinois Service, and he states his inten- 
tion to provide for such a need at an early date. On several 
occasions the presence of some official of the Weather Bureau 
at a county fair, a State fair, or a general exposition has 
been productive of many advantages to the Weather Bureau 
observers who attended such meetings. This was notably so 
in the case of the expositions at Atlanta and Chicago. In 
general, State fairs offer an important means of exhibiting, 
day by day, to crowds of visitors the methods of observation 
pursued by the Weather Bureau and the numerous ways in 
which its work can be made useful to the people. In recog- 
nition of this general principle a special “ Board on Exposi- 
tions” has been organized at the Central Office, and instru- 
ments or publications that are appropriate for exhibition will, 
it is hoped, always be kept on hand ready for use. 


POSSIBLE ADVANCES IN THE WEATHER SERVICE. - 


We make the following extracts from an excellent address 
Ny J. R. Sage, published in the current number of the lowa 

onthly Review: 

The weather has been the subject of daily observation and remark 
in all ages, yet the science which undertakes by rational and philo- 
sophical methods to account for the varied phenomena of the atmos- 

here is comparatively new. By far the greater portion of all that 
has been achieved in the solution of the intricate problems relating to 
the weather has been wrought out within the latter half of the nine- 
teenth century. The Weather Bureau, including the State branches, 
was instituted to serve the people, and to do this efficiently it must be 
progressive, and the advances that are not only possible, but also 
most desirable, should be along educational and practical lines. There 
is need of popularizing the science of meteorology, and more widely 
disseminating a knowledge of the salient facts that have been learned 
in this new field of investigation. * * * The special need of this 
age is science made ope and widely disseminated. To this end 
there is need of workers and students in this field who are’in close 
touch with the common people and who are able to translate the most 
scholarly and eng scientific writings into the —— of ordi- 
nary people. The scientific lore of this age can not shut up in 
cloisters nor monopolized by favored classes, but must be scattered 
broadcast to take root and bear fruitage in the world. Iam glad to 
make note of the fact that the Weather Service is doing excellent, work 
along the line of popular edneation. 

* * * * 

In practical horticulture success depends absolutely upon adaptation 
of plant or tree to the climate. And the Weather Service should fur- 
nish the necessary data for the study of the effects of climate upon all 
classes of vegetation. 

* * * * * 


For the advancement of both horticulture and the Weather Service, 


a more close and intimate relation should be established between them. 


| 
| 
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Every man engaged in practical horticulture as his chief vocation, 
should be a thorough meteorological observer, with a full equipment 
of the best scientific instruments to be obtaincd. * * * When the 
borticulturist is fully equipped and trained as a meteorologist he should 
then join the corps of voluntary observers connected with the State 
and National Weather Services, thereby adding his quota to the gen- 
eral fund of knowledge for the benfit of the public. 
* 


* * * 


But, after all, those who serve the public thus gratuitously are recip- 
ients of direct benefit in the form of scientific knowledge, and the 
satisfaction resulting from serving their State and nation. 

* * * * * 


We arte just beginning to study some elementary lessons in the costly 
school of experience ; to learn how to retain our vast patrimony of soil 
fertility and how to handle the rainfall] so as to dispose of the surplus 
and provide for the storage of moisture for occasional seasons of defi- 
ciency. The tendency of the climates of all mid-continent regions is 
toward extremes. The means may be constant through long periods, 
but the wide departures and sharp reactions are the special features of 
the climate that test the hardy qualities and vitality of all forms of 
animal and plant life. 

* * * * 

I have only attempted to suggest some of the possibilities of ad vance- 
ment in this branch of the public service, along these economic and 
educational lines. To make this service most valuable to the public 
there is required the active cooperation of a large number of intelli- 
gent observers. Large masses of facts and figures should be collected 
and tabulated, and experts should give them careful study to find out 
what they mean. There is mighty little in any of the books to help 
us in the solution of the many intricate problems that perplex us. We 
must closely study the facts and question nature. The text-books of 
meteorological science are mainly in the fields, groves, forests, and on 
the mountain tops. All the elements are vocal with instruction ; the 
revolving old earth and the great dome of the sky above are thickly 
set with object lessons for our study. 


OBSERVATIONS AT HONOLULU. 


Meteorological observations at Honolulu, Republic of Hawaii, by Curtis J. 
Lyons, Meteorologist to the Government Survey. 


Pressure is corrected for temperature and reduced to sea level, but the gravity 
correction, —0.06, is still to be applied. 

The absolute humidity is expressed in grains of water, per cubie foot, and is the 
average of four observations daily. 

The average direction and force of the wind and the average cloudiness for the 
whole day are given unless they have varied more than usual, in which case the 
extremes are given. The scale of wind force is0to10. Twodirections of wind, con- 
nected by a dash, indicate change from one to the other: also same for force. 

The rainfall for twenty-four hours is given as measured at 6 a. m. on the respective 


da 

~ ~' Temperature. Humidty. Wind. 
ve. 
& 5 AE F : Sis 

« | & aia 
Ine. | Ine. | Ine. | ¢ Ins. 
1..| 80.10 | 29.90 | 90.00 | 76 | 81 | 78 | | 75 | | | 6.7 | ne. 5 4 0.10 
30-12 | 90.02 | 30.08 | 76 | 80 | 77 | | 73 | G4 | 71 | 6.9 | ne. 5 5 0.05 
8..| 30.10 | 29.99 | 90.09 | 76 81 | 78 | 88 75 | 60 | 64 6.7 | ne. 5-6 4 0.10 
4..| 80.10 | 29.99 | 30.04 | 76 | $0 | 77 | 81 | 74 | 68 67 6.8 | ne. 4 0.06 
5..| 80-04 | 29.96 | 30.08 75 | 79 7 | 82 | 74 | 64 6.8) ne. 3 5, 0.00 
6.. 30.08 29.96 | 30.04 | 66 | 79 | 72 | 81 | 66 68 | 90 | 7.1 | ene, 3 0.35 
7 ..| 30-07 | 30.00 | 90.09 | 72 | 79 | 78 | 80 | 70 | 67 | 6B | 7.0 | ne. 5 0.28 
8..| 30.15 | 30.05 | 80.16 | 75 78 | 77 | 79 | 6.4 | nne. 56 0.17 
90.18 | 30.09 | 90.16 | 72 78 77 | 79 | 7.0 | ene. 6 7 0.15 
10 30.17 | 30.05 | 30.13 | 75 | 80 | 76 80 | 74 | 64 | 74 6.8 | ene. 6} 60.10 
11 30.14 | 30.04 | 30.08 74 | 80 | 75 | 81/73) 71| 77 | ne. 5 4, 0.08 
12 80.09 | 30.08 | 90.08 | St | 74) | | 80 | 7.6 | wsw. 36 0.09 
18 ..| 30.06 | 29.98 | 30.05 | 70 | 79 | 76 | 82 | 69 | 7 | 8.0 sw. 1) 37 0.00 
14 90.00 | 29-90 | 29-04 | 76 78 | 76 | 82 | 75 80/91/85 sw. 3| 5-10 0.02 
15 29.96 | 99.92 | 90.00 | 71 | 74 71 | 75 | 69 | 92/68 6.8) swn | 1-4| 10-3 1.50 
16 29.98 | 29.88 | 20.94 | 66 | 72 | | 74/65 | 79 5.1) n. 1 3 0.08 
17 ..| 29.92 | 29.82 | 29.89 | G1 | 70 | 69 | 71 | 59 | % | 76 | 5.9 | ne-se. 2) 10-6 0.60 
18 99-87 | 29.76 | 29.79 | | 77 | OT | 78 | | 81 | | 6.6 | se. 2 0.59 
19..| 29.80 | 29.75 | 29.81 | 63 78 | 65 79 63 | 70| sw. 2 3 0.06 
20 ..| 29.87 | 20.83 | 29.92 | 67 | 76 78 74 | 82 | 6.5 | n. 2 9 0.00 
..| 29.99 | 29.98 | 30.00 | 65 | 76 | 71 | 78 65 | 6 | 64 | 5.7 | nne 3) 8-0 0.00 
90.02 | 29.98 | 90.05 | 63 66 79 61 | 70/87 5.9) s. 1 3 0.00 
23 30.10 | 30.00 | 30.09 | 78 | 78 62 | 69 85 | 6.0 | n-s. 1 | 0-8-0 0.00 
24 ..| 90.12 | 90.08 | 90.10 | 68 | 77 | 67 | 80 63 | 70 | 85 | 6.2 | sw-n 10| 10 0.0 
..| 90.18 | 30.08 | 90.18 | 68 | 79 | 74 | 80 | 6B | 64/74/65) 2 1 0.00 
26 ..| 90.12 | 30.04 90.12 | 73/ 73/70/79 72/70 2-0 (2-10-2 0.00 
27 ..| 90.11 | 90.04 | 80.12 | 66 | 79/75 | 85/62) 74/74/68) 1 2 0.16 
28 ..| 30.12 | 90.05 | 90.12 | 66 | 79| 71/84/06) 72) 1-0 0.0 
29 ..| 30.12 | 90.04 | 30.11 | 66) 80) 70) 82/65/72, 9/71) * 1| 24) 0.00 
30.11 | 90.01 | 90.10 | 66 78) 65) 80/65) 74/75/63) * 2 1 0.01 
| 30. 04 1/78. 6.7 4.36 
Mean temperature: 6-+-2-+4 9+ 3 is 73.1; the normal is 74.1; extreme temperatures, 


i 


DecEMBER, 1895 


Meteorological observations at Honolulu, Republic of Hawavi, by Curtis J. 
eteorologist 


Lyons, Mi to the Government Survey. 
~ 
oe Temperature. | Humidity. Wind. 
—-—- 
Ins. | Ine. Ing. | Ine. 
1..| 80.13 | 30.04 | 30.12 | 60 | 75 | 70| 77 | 59 | 53 | G4 5.1) nme. 1) 1/ 0.00 
30.18 | 30.07 | 30.15 | 66 | 75 | 72| 76 | 66 61 5.9 nne. 2) 
5 30.10 | 90.01 | 80.07 | 71 | 78 | 70| 81 70/70/80 enes. | 20) 1/ 0.00 
Scar | 29:08 | $0.00 | 68 | | | 63 | 70 | 25 | 0.00 
8. 30.04 | 29-94 | 30.01 65 | 77 | 69 78 | 63 | 69 | 81 snesw 0.00 
13 ..| 30.11 | 30-08 | 30.05 74 | 69/79 65/80) % 73 nen-s. 10) 10| 1-9 
16 ..| 90.06 29.97 | 30.04 74/76 78 78/72 70 70 ne. 3-5-1 0.08 
90-04 29.94 29.97 65 | 76/73 78 65 79/74 ne. 1) 7 | 0.08 
20 $0.14 | 90-04 | 90.12 | 74 | 78 | | 70 81|6.9/nne-ene 0.08 
21 90.08 | 29-96 | 30.03 | 73 | 77 | 71/78 73/70/85 Galene. | 42) 3-9 0.04 
24 90.05 | 29-97 | 30.04 | 66 | 77 74/79/64 70/70/66 une. | 25 7-3 0.00 
30.05 | 29.99 | 90.08 | 72 | 76/73/77 74 6.2 ne. 5-3 5-2 | 0.00 
26 30.06 | 29.98 30.05 73 76 73/78 71 67 6 61 ne 0.02 
$0.04 | 29.97 | 30.04 72/77 78/71/70 78 68 ne 4 0.00 
90 29.86 | 29-76 | 2.78 | 65 | 76 | 71 | 79 | 65 | 80 msese 40 410 0.00 
29.78 | 29.74 | 29.86 | 70/77 | 70/79) 68/81/80 sww. 3/398 
| 90.04 | 29.96 | 30.08 08.7 2.0 4.9 12.48 


The monthly summary for December is: Mean temperature, 6-+ 2+ 9 + 3 is 72.3; ex 
treme temperatures, 81° and 59°. 
A thunderstorm occurred on the 30th at night. 


THUNDER AND LIGHTNING IN DECEMBER. 


Mr. John Butterworth, voluntary observer at Detroit, Oreg., 
writes as follows: 
At 12.05 p. m., December 23, while in the midst of a driving snow- 


“ storm at Niagara, we were astonished to see a vivid and long-continued 


flash of lightning, followed quickly by a long and loud peal of thunder. 
As thunder in iets vay is unusual its occurence in connection with a 
snowstorm is worthy of record. 


Mr. C, Scholz, voluntary observer at Mammoth, Kanawha 
Co., W. Va., writes that a terrible storm passed over that place 
between 4.15 and 6 p. m. of December 26; winds of hurricane 
force doing great } earn to timber; lightning observed in 
the southwest, followed by thunder; snow from 7 p. m. to 9 p. 
m., after which it cleared up, followed by heavy frost. 


FROSTS IN SOUTHERN CALIFORNIA. 


Attention has been called to the statement made in the 
MontHty WEATHER Review for September, 1895, page 341, 
on the authority of Mr. James Boyd, of Riverside, Cal., to 
the effect that “as a matter of fact the thermometer has sel- 
dom been known to fall between sunset and sunrise more than 
10° in a cold wave, or from 7 to 8o’clock at night to the same 
hour next morning.” It seems that this statement represents 
a popular belief in that section of the country and, that rely- 
ing upon its truth, many agriculturists are liable to feel at 
ease in regard to their crops, and omit to take precautions 
against frost when there is really more danger than they ap- 
prehend. In order to give more precise information on this 
subject the Editor has examined the meteorological records 
for Riverside, as furnished by our voluntary observer, Dr. F. 
M. Gardner, beginning with November, 1894, when records 
for 9 p. m. (Pacific time) as well as the maximum and mini- 
mum began to be reported. A table giving the fall from the 
maximum of the afternoon to the minimum of the following 
morning shows that the diurnal range may, in extreme cases, 
be as large as 60°, and is rarely lower than 10°. Of course, 


the greater part of this fall occurs in the afternoon. The fall 
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from sunset to the minimum of the following morning is but 
a small part of the total range, and the fall from 9 p. m. until 
the following minimum is still less. Those who wish, from 


observations taken at 9 p. m., to determine the probability school. 


that freezing temperatures will occur next morning may be 
guided by the following table which shows: 

1. The greatest fall recorded at Riverside between 9 p. m. 
and the following minimum. 

2. The number of times the fall was 10° F. or more. 

3. The number of times the fall was 5° or less. 

4..The lowest minimum temperature. - 

The temperatures recorded by thermometers depend so 
much upon their exposure that it is best for each agricultur- 
ist to keep a record of his own thermometer and not depend | 
too much upon those of distant neighbors. A station on a 
hillside will show generally smaller ranges than one in a low 
level valley. 


ins to fall rapidly, have everything safe and snug and a line strung 
rom house to barn as soon as the north wind pre warning. 

School teachers in country districts should have an ainlorstanding 
with the directors and the pupils that on such days there will be no 
Many lives were probably saved in this town in 1888 by not 
opening the schoolhouses on the day of that year’s blizzard, though 
- morning was mild and inviting everybody out by the softness of 

e air. 

To put it in another form, the blizzard and the tornado are both im- 
mediately preceded by a hot blast of air. 


SNOW ROLLERS. 


sengers on the Flint River division of the Flint and Pere Mar- 
quette Railruad on December 10. They report that in large 
level fields hundreds of snow balls, some of them of colossal 
size, were rolled together by the action of the wind. The fields 
were covered with them. 

A similar phenomenon is reported from Spokane, Wash. 
The Spokesman Review, of December 23, published at that 
place, says: 


Month. 1 2 3 4 

° ° ° ° | 

15 13 5 32 | 
dane 13 7 9 33 
ty 17 8 12 38 

secs sess 15 17 2 50 
sees tees 19 3 43 
betes 19 11 2 22 


In preparing this table no account is taken of an occca- 
sional gap in the continuity of the record, due to the omis- 
sion of a morning or evening observation. On two occasions, 
February 11 and December 17, the morning minimum was 
higher than the 9 p. m. observation, and in many cases, scat- 
tered rather pot throughout the months December to 
May, the minimum was sensibly the same as the preceding 9 

.m.temperature. It would seem as though the rate of cool- 
ing after 9 p. m. must depend entirely upon the clearness of 
the sky and the wind. If, as is usually the case, there be no 
wind, then the clearness, that is to say, the formation of fog, 
haze, or cloud must control the temperature, and as this clear- 
ness depends upon the moisture in the air, it would seem that 
horticulturists could make good use of some form of hygrom- 
eter in connection with their thermometers, unless the aspect 
of the sky suffices. ; 


BLIZZARDS AND SCHOOLS. 


A letter from Mr. Oliver Gibbs, Jr., of Ramsey, 8. Dak., is 
published in the current number of Northwest Weather Crops, 
published by the Minnesota State Service. He calls atten- 
tion to the fact that— 

The blizzard always comes on a day that opens mild and cloudy, like 


a “down-east’”’ January thaw. On such days, any time in the winter, 
it is the safest thing to watch out and stay closeathome. Keepan eye 


The wind has been playing strange with the snow in the vicinity of 
the waterworks on both sides of the river during the last few days, pro- 
ducing hundreds of snow cylinders of uniform size and as perfectly 
formed as though they had been cast in a mould. 

These cylinders are from 12 to 16 inches long and from 6 to 10 inches 
in diameter, and are hollow, except in the middle. The hollow in each 
end is funnel-shaped, being widest at the end where the cylinder is 
quite thin, growing smaller as it nears the middle where there is a solid 
space. E. E Alexander, whose farm is near the waterworks on the 
south side of the river, says there are hundreds of these cylinders near 
his place and also in the neighborhood of Minnehaha Park. 

“Tt is a strange and beautiful spectacle,” said Mr. Alexander yester- 
day, “‘and I never saw anything of the kind before. I judge that the 
conditions under which these cylinders are formed are exceedingly 
rare. Most of them seem to have been formed Thursday night. For 
a time the wind blew from the southeast, then it suddenly c anged to 
the southwest, and where there were fence posts or inequalities in the 
ground these drifts were broken into small sections, which the wind 

athered up and started to rolling. The snow was just soft enough to 

all, and as these little masses were pushed slowly along by the wind 
they began to roll, gathering more snow as they went, till the cylinders 
were formed. They rolled all the way from 20 to 100 feet, and looked 
like things of life as they sped along until stopped by their own weight. 
They could only roll about so far, when they became so heavy that the 
wind would no longer move them, and this accounts for their uniform 
size.” 


MOTION OF THUNDERSTORMS AGAINST THE WIND. 
The voluntary observer, Mr. A. E. Ackworth, of Mardela 
Springs, Wicomico County, Md., writes as follows: 


The phenomenon of a cloud rising against the wind is a common one 
in this section when the cloud forms in the northwest with a surface 
wind blowing from southeast, moderate to fresh. It is chiefly confined 
to the afternoon, and has all the phenomena so well described in the 
Weatuer Review for October last by Mr. Bruner. , 

Another peculiarity of these storms is that they rarely come up against 
the tide, and are almost entirely confined to those of northwest, rarely 
north and never from northeast uniess formed by the junction of the 
two branches of a cloud that has formed and split at southwest; one 
part going by west and north to northeast, the other by south and east 
to northeast. 

Another peculiarity is that whatever course the first thunderstorm 
of the year takes will be that of a majority of them. 

In this section the southwest seems the main point of their forma- 
tion. Yet a cloud forming southeast and coming over from the east is 


on the thermometer, and if it turns suddenly cold and the mercury be- | attended by the heaviest rainfall. 
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METEOROLOGICAL TABLES. 


By A. J. Henry, Chief of Division of 


For text descriptive of these tables see p. 427. 
Revy——3 


Records and Meteorological Data. 


The phenomenon of snow rollers was observed by the pas- . 
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Sig ; | | Maximum 
5 a Be BE ES BE 
a+ & 2 2 3 
Sm | & iA mz | < 
New England. | | | 0. | | 
76 2.90 30.084 .11 2.5 33 31 110 11144n. 31 1877 —21 19884 
Portland, Me 108 24 29.96 30.07+ .05 30 2.5 59 10 0. 8 6,478 n. | 49 se. 1889 —17 1872 
sete S72 9 2.8 61 1.13 6,852 49 sw. 31 1895 —27 1898 
185 26 | 29.98 90.12-+- .07 35. 2.9 381 1 9 9,791 n. 81 1881 —12 1998 
| 14 80.10 45 21 12 11,122 ne. 51 e. ll 1895, 6 1892 
OF 1.257, 2 9 14,106 nw. 6 sw. 31 * | — 6 1875 
ww. -OF 8. 0.20 @ 1. 7 15,278 ne. 68 ne. 11 8 * — 38 1884 
90.01 30.13-+ .04 2.9 58 1.8 7 813 Bis. 1889 —10 1984 
$8.94 1.6 | = 
85. 30.06. 31.9+ 1.6 61 31 0.2 se. 1889 —17 1875 
314 29.80 30.14 1.1 1.4 . w. 1891 — 6 1880 
377 29.74 30.16 .00 35.1+ 0.7 61 * 0.2 42 | w. 2 1889 4 1804 
117 30.08 3.164 .08 39.24 3.4 66 21 0.9 sw. i873 — 5 1880 
29.99 30.14 839.2+ 0.7 61 * 0.3 s. 889 — 3 1880 
80.04 30.17 + .01 88.8+ 1.0 6 0.6 42 | sw. 873 —13 1890 
29. 42 0.2 7 0.8 33) nw 5.8 * 1880 
90.09 30.16-+ .02 45.24 1.0 69 2 40 5. 6 1880 
| | 1.8 | 
01 5 68 1. 48 — 5 1880 
01 me 69 3% 2.6 60 8 1880 
04 70 1.f 66 8 1880 
oe me 71 14 0.1 37 10 1894 
O01 ( 75 ; 14 2.1 48 10 1880 
72 4 1.6 36 13 1880 
75 6 0.2 9 1994 
73 * 6 0.0) 38 7 1880 
74% 6 1.8 36 12 1894 
) an 8 3 6 1.9 37 14 1894 
0.6 
M 6 2 81 2 14 4.3 33 
6 80 14 1.1 
5 8) 1 6 1.5 26 
0.7 
8 im 67 4 1.7 46 
n 56 71 8 4 0.4 40 
4 60 24 6 0.7 36 
m 4 72 | 6 1.6 35 
72 6 0.4 33 = 
4 ( 3 1.5 36 
2.7, 75 | 8 4 0.2 38 
1.17 * 10 0.0 Seve 
4 71 1 80 | 3.1 42 
mo 4 .6 6 18 3 f 2.9 30 
1.0 16 3 1.8 31 
1 .2 75 31 1.4 
2.8 74) 1 0.3 46 
So & .273 @ w i 0.8 29 
.4 76 11 0 1.2 46 
3 0.4 
1 4 1.2 66 23 6 1.5 47 
.1 6 2 1.2 42 
41 .8 70 6 | .6 416 
7 .2 6 * 6 60 
34 .6 5 1.5 23 
.7 G2 6 .0 29 
» 37 6 67 | 4 
87 26 9 6 .2 — 4 1804 
32 9 6 
33 -7 68 21 3 9 * — 9 1880 
31 20 3 8 75 —18 1984 
32 3 68 3 0 —11 1871 
33 462 3 89 —11 1880 
33 7a DB 4 4 75 —12 1880 
30 Ww 3 89 —15 1872 
29 9 59 2 3 1 *| —24 1872 
Upper Lake Regio 26, 2 0 
26. 54 | 25) 9 1 5 75 —15 1880 
0} 24. 1.4 ) —20 1880 
Port Huron ...... 0.6 59 2% 5 18 
Sault Ste. Marie . 1.7 47 8 .6 16 
Chicago .......... 29 ). 0.1 56 3 4 15 8. 16 7. 
Milwaukee........ 01 1.45 & 3 .5 18 16) 7. 
Green Bay ........| O1 1.6 49 * 3 10 sw. 19 7. 
Duluth ............ 19.84 1.8 17 2 6 9 sw. 12) 5. 
North Dakota. 14.64 3.5 
Moorhead ......... 935 15 28.88) 20.98\— 14.44. 3.4 48 23 .7 4 8. 14 5.7 
St. Vincent ...... 704 16 | 28.96) 20.91 — .23 10.24 3.8 88 15 20 1 0.0 10 8. 5 4.8 
Bismarck 1,681 2 2.00) 30. 18.0+ 3.8 4& 10 27 —18 0.6, nw. 9 5.2 64 
Williston .........) 1,875 17 | 27.84 2%. -21 16.0+ 3.0 44 72 0.0 10 w. 8 5.2 59 
Wits. Valley. | 29.3\+- 1.1 + 1.0) 
Bneapolis 6 22.5+ 2.4 42 29 4 1.6 4/... se. 54 1800, —16 |1808 
850 2 0.01—. 21.1 1.9 44 17, 3 \—4 73 — 0.9 6, se. 12 5.7 58 1888 —39 1879 
La Crosse......... 720 24 29.20) 24.2+ 0.2 52 31 9 83 1.0 5, 8. 14 6.4 70 1891 —87 1872 
Davenport ........ 30. 0.5 85 | * | 81 | 2.54 0.8) 14 | 7, sw. 16 7.2 65 1889 —22 |1886 
Des Moines ....... 18 | 29.08 90.07 — 27.21+1.2 1.96+0.4 6 16 6.3 69 1889 |1986 
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| | 
Stations. 
Vat 
puque 
613 
st. Loa 571 
Columbia 
Kansas 963 
Mo ..-, 1,324 
Omaha 1,123 
Sioux City 
Pierre 1,47 
Huron 1,316 
Northern Slope. 
Havre 2 
Miles 2 
Helena 4 
Rapid City ---- 3 
Cheyenne ----- 6 
Lander 5 
North Platte.. 
Middle Slope. 
Denver 
Pueblo 
Concordia 
Wichita 
Oklahoma 
Southern Slope. 
ablione 
Amarillo -.------- 
‘ ‘Southern Plateau. 
El Paso 
4 . 
+ 
80 
u. 
“** 
380 “** 
880 “** 
* 
1880 
1894 
1880 
1880 “** 
1880 
1880 Portland, Oreg---- 
1876 Roseburg 
1604 Mid. Pac. Reg 
1872 
1880 
1880 
1904 Pac. Coast Keg 
Fresno 
(1880 Los Angeles. .---- 
isi Obispo 
1880 po 3 
1880 
The 
1878 Ord. more directions, dates, OF Received too late 
1880 
1884 
1880 
1880 
1804 
1872 
1884 
1886, 
1879 
1887 
1884 
1879 
1879 
1892 
1879 
1872 
1886 
1986 
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TaBie I1.— Meteorological record of voluntary and other cooperating observers, December, 1895. 


Temperature. Preci Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) 
Ss 
Alabama. ° be Ine. Ine. Arkansas—Cont'd. ° ° Ins. | Ins. California—Cont'd. ° ° ° | Ins. | Ing 
75 20) 48.7) 4.20 | Blanchard Springst..... 75 17 | 46.1| 2.54 i 70 22, 41.9) 0.3 
Ashville *t 70 4.02; T. || Brinkley?............... 70 | 46.1) 3.55 5.0 || Grass Valloy 7.27 4.0 
17 | 49.6 3.89. 2.06 0.2 | Greenvillet ............. 54) — 2/ 31.2) 5.17) 12.5 
| 3.00 | | Camden .............. 19) 2.08! 1.8 || Gainda | 1.92 
Carrollton 8) 45.6) 4.50) T. | 67| 18/42.8| 4.18 5.0 | Healdsburg*!........... 66 | 48.5) 4.56 
Citronellet .......... +... 86 51.6) 4.44 devas 65 15 | 39.3 2.75 8.7 || Hollieter 68 46.0 1.07 
| 6 19 | 44.8 3.87 | Dardanelle 1.71 7.47 
Collirene*! ......+..... 70 23 | 47.9| 2.70 i 3 2 80.0 2.75 0.2 | Hydesville t............. 64 2%) 44.8) 6.17 
| 4.21 T Fayettevillet ........... 63 10 | 41.0) 6.12 19| 54.9 0.00 
Daphnet.............. 7 25 /51.6 4.10 71 18 | 45.2) 2.81 4.0 | lowaHill*!.............. 71 28 44.4 5.87 6.0 
Decaturt | @) 41.4) 697| T. || Port Smith || 58/24) 40.9) 3.67 
| 21 | 47.4) 2.77 2.80 0.2 || Keeler®® ................ 66 43.4 T. 
Evergreen? 73 47.8) 4.16 T. 69 44.4 2.600 Keene *®................ 40.7 1.9 
Florence | 546 TT. | Hot Springsa............ 18| 45.8 4.00; 5.0 Kennedy Gold Mine....| 24/| 41.6 3.62 
Fort Deposit + 72 22 48-8) 1.58 | | Hot Springs (mear) 4.62 4.0 || King City*®............. 68 45.8 0.49 
sdent...... @& 17 | 42.8 3.9 | Keesees Ferryt.......... 64 6/ 41.2) 7.42 0.2 | Kingsburg*®............ 65 3, 4.1 0.55 
Goodwatert .. --| 15 | 44.4) 4.04 66 18 | 44.4) 5.55| T. Kono Tayee............. 66 44.0 2.12 
Greensborot ...... oof 2) 45.5) 3.91 La 64 8 | 39.2 3.44 3.0 Lagrange *®............. 72 27 | 45.2 1.55 
Healing Springs t.. 76 13 | 46.4 3.38 | - 3.1 || La Porte*t!............. 59 12/ 31.5 9.98| 41.0 
Highland Homet........ 71 22) 48.8) 3.37) 70 | 4.2 2.87 0.8 moorea*®®,............ 70 22, 41.8 0.24 
Livingston t 72 18 | 45.3 4.84 Luna Landing*® ........ 70; 3.14 Lick Observatoryt...... 67 23 41.4) 3.16 9.0 
LOOK NO. 8.41; T. || 50.0) 5.11 3.5 || Lime 68 | 44.3 |....... 
Madison Stationt....... | 68) 16) 43.2) 56.20) T. | Malvernt.... @) 16) 41.8) 3.54| 5.0) Lime Point L. (1.62 
Maple Grovet ........... is | 2.98 | Mount Nebot... 62, 44.8 1.50 
Marion t | 2) 4.5) 230) T. | NewGaseony*! 2.56) 3.5 || Los Alamost | 0.50 
Montgomery 00s T. | Newport 66) 12/ 42.2) 4.72| 3.0) MeMullin®!............. 68} 2} 42.8|....... 
Mount Willing? ......... 74 3.84) Newport ct 67 16 | 43.3) 4.38 3.0 Malakoff Mine*!........ 70 22 40.1 7.36 9.5 
74 | 4.8) 3.53 | Osceolat 66, 44.0 4.63) 4.0) Mammoth Tank*?...... 81; 22) 51-2) 0.00 
Newburgt .............. | 43.8" 6.81, T. | Ozarkt. 6 | 43.2/ 6.39 0.5 || Manzana................ 65 | 16 | 38.9) 0.18 
Newton? 7 | 17 47.0) 2.68 | | Pine Bluff 71) 49.0; 3.12| 2.8 | Mare Island 111 
Oneontot..... | 68 12 41.3) 2.31 | | Pocahontast . 63 11 | 38.6) 2.21 0.3 || Merced *®®................ 65 27 | 45.2) 1.08 
Opelika t 69 348.0 3.58 72 17 | 4.1) 3.00 3.0 | Middletown*t'........ 66 22 | 42.3 5.59 
cd te ce 66 15 | 41.8) 2.34) 1.31 | 1.98 
Pine Applet bd 72 21 | 46.9) 1.0 Silver Springs ......... 64 5 | 39.4) 6.67 0.8 Milton (near)*! 65 31 47.8 3.00 
shmatahat........... 19 | 47 6 5.00 | 70 19 | 44.1 | 3.70 4.5 Modesto**.... 72 2644.0 1.28 
Scottsborot 67 43.0/ 3.08, 3.5 | Texarkanat............. 2 44.1) 1.47) T. Mohave*®......... 18 | 42.8) 0.00 
3.67 | s 72 2 | 46.2 2.65 0.5 Mokelumne Hill**......|...... 41.2 2.88 3.0 
73 19 | 42.3 5.74 Washington *t!......... 70 4.0) 3.42 0.4 Monterey*®............. 68 2353.2 1.46 
Tuscumbia ...........+.. 71 18 | 48.6 3.08 T. 5.24 0.5 Mount 0.68 
7 19 | 47.4 6.81 | 59 8 | 35.3 | 10.04 1.5 Mount Glenwood*!..... 62 2 45.4) 2.58 
Union Springst.......... 71 45.2) 5.04 | T. | Witts 59 9.47/ 2.5 || Mutah Flatt 1.10 
Uniontown? ............ 73| 21 47.4) 3.69) alifor 47.6| 1.47 
Valley Headt............ 66 11/ 42.0) 3.23 58 | —19 | 20.0 2.26 15.0 | Needlest ............++.. 69 20 47.6 0.00 
00 0860s 2.67 cove 58 4/ 31.6, 2-71) 14.5 Nevada Cityt........... 65 20 | 39.7 6.14 | 10.0 
sees |} 3.525 64 445.3 1.15 Neweastleat............ 27/ 41.3 2.91 
| Arlington Heights....... 520) 0.18 Newhall**.............. 8 | 19| 48.1)....... 
Killisnoot 15 | 31.2; 8.55) 31.5 || Athlone*®............... 72 43.4 0.76 RS 24 | 50.6 0.62 
Arizona. | Ballast Point L. | 0.35 | Oakland @ 62 32 46.9 1.74 
| 51.2) 0.00 | 70 | 16 | 43.2) 0.00 7 | 52.0/ 0.15 
2 49.7) 0.00. 34 46.8) 2.20 79) 29) 53.4) 0.4 
13 | 42-2| 0.10, | 38.6) 0.08 Orangevaiet ............ | 44.1 1.86 
| 54.4)....... Bishop Creek 7/903! T. | 62/ 43.2/ 1.15 
1.26 | } 8.07 | 15.5 || 6.88 | 18,0 
20 44.2) 0.00 beds 51 | —19 | 20.6) 1.35) 12.5 | Orovilled................ 60 28 | 46.1 2.50 
18 | 43.3) 0.69 | | Bowmans Dam 11.90] 48.0 || Palermot................ 60; 43.4) 0.67 
56) — 7 | 27.0 |....... | 12.0 | Caliente*®............... 65 46.1 1.20 || Paso Roblesd ........... 64 2 | 41.8 | 0.55 
Fort Apache............. 62 5 | 1.12| 0.3 || Calloway 0.22 78 | 54.0 0.00 
Fort Grantt............- 17 45.3) 0.61) | Cape Mendocino L. | 6.98 | Piedras Blancas L. 0.25 
Fort Huachucat........ 69 18 | 43.6) 0.55 | Cedarvillet.............. — 4/6 | 1.84) 2.2 || Pigeon Point L. 1.83 
Gila Bend a**......... 7) 2) 51.8) 0.00) || Centerville*?........ ... 64, 37 | 50.2) 1.36 8.28 | 50.0 
Gila Bend ...... 3 53.6 0.00 | 85 27 | 52.9 0.66 | Placervilled............. 60 17 | 39.0) 5.24 0.8 
66) 11/302) 0.58 | 68) 45.3) 1.78 Point Ano Nuevo L. 0.14 
Holbrook 49 0.00 47| 14/2.6)...... -| 44.0 |) Point Arena L. H 4.58 
Maricopa**.......... «.. 80) 49.8) 0.00 | Claremontt......... 0.90 Point Bonita L. 2.78 
Mount Huachucat...... 65 12 41.6 0.74 Cloverdale*!........ coos) 30 | 48.2) 5.683/ T. | Point Conception L. H ..|...... 0.18 
Natural Bridget 0.% | 0.98 Point Fermin L. 0.20 
cece 66 18 | 44.0) 0.83 Corning ** 30 | 45.9) 2.17 | Point George L. 2.54 
d> ccc 0.61 Coronado 4 | 61.9) 0.27 Point Hueneme L. 0.38 
Oro Blanco .......... 70) 26) 48.7) 0.00 | Crafton 76 | 47.4) 0.54 Point Lobos............. 56) 47.7| 1.06 
Pantano *® 69; 80 45.9)| 0.00 Crescent City? .......... 63, 46.3) 7.11 Point Loma L. 0.05 
83) 15 47.4) 0.00 | Crescent City L. H.......)...... 9.83 Point Montara L. 2.18 
77 | 22 48.1) 0.20) Davisvilled 1.19 || Point Pinos L. H....... 2.38 
| 47.8) 0.07 | | Delano**..... 45.8 | 0.12 | Point Reyes L. 2.27 
1.532; T. Delta 6.38 | 4.0 Point Gur L. H 1.30 
Reymert t...... 66 | 22) 42.4) 0.00 | Drytown .......... 43.2| 1.96 | 28 | 52.6 | 0.66 
San Carlost. ..........| 70 “4 42.1 0.4 | T. | Dunnigan*?® 45.0 1.26 45.5) 0.51 
San Simon** ............ 74| 18/| 43.7) 0.00 Durham *?......... | 0.57 
GROW LOW | 1.10) 11.5 | Bast Brother L. H. 1.10 | 82.0) 5.07| 12.0 
Signal t 18 | 46.5) T. Edgwood ** 32.7 | 2.21 71| 2 | 47.9) 0.00 
Sulphur Spring Valleyt.|....../...... 0.22; T. | Edmanton*t!.......... 31.7) 9.22 64) 424) 4.36) T. 
Texas Hill**...... 75 18 | 45.3 0.00 Escondido ............... 50.6 72 27 | 4.4 0.60 
CF 14 | 48.5 0.08 000606000 ce 1.19 64 46.6, 1.% 
Wainut Ranch*t!....... 65 16 39.6 | 0.61 Fall Brook*!............ 88 32 52.4) 0,47 62 24 43.0 | 1.17 
72 2 45.8 0.17 Folsom City d*!......... 63 44.4 | 1.73 85 51.4) 0.2 
Whipple Barrackst...... 69) 6 84.5 0.50 Fordyce Dam 10.19 | 101,0 | Roe Island L. 1.25 
Wilgust....... 0.58 Fort Braggt ............ @ 49.8 4,84 |" 40/2") 3°95 
41.5 0.40 Fort Ross.............. Gol 6.02 65 2645.2, 1.50 
Arkaneas. 1.25 110; 18 | 60.2) 0.00 
Arkansas 1.10 Georgetownt............ 67 342.8 7.27 24/ 51.0 0.66 
Bee Branch? ......... TL] $21 46.6| 8.90| 1.0] Glendora 1:35 19| 48.6| 0.34 
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MONTHLY WEATHER REVIEW. 


Temperature 


Temperature. Precipita- Temperature. 
(Fahrenheit.) tion. (Fahrenheit.) 
3 
Stations. | 2. 
| g Se 
E | 3 3 3 
a = = = 
California—Cont’d ° Ins. | Ins Colorado—Cont'd. ° ° ° 
64 44.8) 0.84 6 | — 4) 34.0 
Leandro*'.......... 72 51.3) 2.25 | 2.2 
San Luis 0.84 57 | — 5) 24.0) 
San Mateo*?............ 50.2 1.63 63 0 | 2.8 | 
69 2 44.3) 0.56 | 66 0 | 8.8) 
el Islandt...../ 72 40 54.6 0.48 | 52 | —15 | 18.8 | 
62 | 28 | 43.8 3.99 48 | —24 | 18.1) 
Santa Ana*®............ % | 64-2) 0.70) 
Santa Barbaraa ........ 84 38 | 55.1) 0.98 64 | —11 | 30.7 | 
Sante Barbara L. 40 | —22 12.8 | 
Santa Clara a*°......... 62 2 47.9) 0.77 Leadville (near)*t!..... 65 | —19 18.4 
Santa Cruz L.H ever we 2.40 65 — 4) %.7| 
Santa Maria............- 78 31 52.4) 0.60 | 
Santa Paula d+t.......... 85 32 0.85 46 | —25 | 13.4) 
Santa Rosa*®........... 67 2% 46.4) 2.95 57 | —30 | 18.3 | 
0.50 73| 81.4/ 
Shasta Springst......... 60 13 34.8| 3.02; 2.0 54 | —12 | 23.4 | 
Sneddens Rancht. .....) 0.55 24.0 
6. B. Faralione L. H ....|......|...... veces 47 | — 5 | 22.6) 
Stanford University..... 60 28 | 45.2) 0.11; || 47 | —23 | 14.5 | 
des 3.11 | 24.0 44 | —17 | 14.4 | 
Tecarte Dam ** 39.4) 0.56 4.4 
Tejon Ranch 1.06 River Bend*>...... 31.3 | 
Templeton ** 43.4); 1.21 30.0 
Truckee ** 26.6 25 29.0 16.6 
Tularec..... 80 22 | 44.6| 0.36 15.9 
Turlock dt .. 65 24 43.3) 0.84 Santa Clara*t!.... 23.7 
Mattole 74 30 | 46.8) 9.58 29.0 
Vacavillea*! 64 29 45.3 | 1.87 19.6 
81 36 | 55.2) 0.67 Surface Creek t 22.1 
Volcano Springs **...... 55.2] 0.00 ont 20.4 
Walnut Creek........... | 44.5 | 1.49 22.4 
Washington *!.......... 65 14 | 36.4) 5.55 7-0 Lakes 
Williams **.............. 63 2 | 4.7) 1.01 48 6 | 27.8 
Willows 60 0 | 29.8 
50) 43.6) 2.74 
Werpe Buena L. H ......|...2.-[.eeessfeceees 1.22 58 12 | 35.2 
Yuba City*®............. 62 34, 48.2) 1.8 60 9 | 35.2 
Engineers Quarters 1.75 | Village 
Pp 1.09) 3.0 59| 5 84.0 
1.98 59 4 | 33.6 
Colorado. North Grosvenor Dale... 62 2 | 30.4 
16.0 | 0.36 4.0 58 6 | 32.6 
0.16 |...... || South Manchester 
cove cece 29.2; 1.00 10.0 56 6 | 31.5 
59 6 | 34.2 
1.90; 19.0. 59 7 | 35.2 
Castle Rock 27.6 | 0.20| 2.0 || West 
7.4| 4.50) 45.0 4 | 31.7 
Colorado Springs t ‘8.5 17 | 39.8 
30.9; 0.10 2.8 19 | 41.8 
bee | 29.1) 0.08 0.8 16 | 41.8 
$3.6 12 | 36.0 
19.3 | 0.00 17 | 40.6 
0.7 14 89.7 
Divide Exper.Station.... 59 | —10 0.71 9.0 
5 60 30.2 T. =. Dist’ing Reservoir *°.. 64 11 | 37.5 
52 24.8| 1.20) 12.0 || Receiving Reservoir*®... 64 13 | 37.8 
First View 64 5 vou ~ 
ins +. 0.01| T. 
0.17 1.7 W7 27 | 51.2 
bee T. 79 22 | 54.8 
et 0.49 7.3 83 35 | 61.7 
Goldhill *!............ ose 0.08 0.8 73 30 | 57.3 
0.10 3.0 78 29 | 56.2 
T. 79 33 | 57.8 
sxe anes 0.50; 10.0) Earnestvillet............ 79 30 | 57.2 
nnisont . 0.90 0.0 Bestia 79 30 | 57.4 
0.80 8.0 || Federal Pointt..... FO 29 | 54.2 
yokea ........ 9.35 4.0 79 24 | 56.0 
cus O60] 6.0 8 | 35 | 58.8 


and melted 


snow. 
Total depth of 
snow. 


“Rain 


F lorida—Cont'd. 
| Green Cove Springs t ... 


| 


SES 


| St. Francis Barracks.... 


wow 


Tarpon Springs t 


BES 


ve 
us 


33 


= 


er 


Ss oS 


me 


| American Falls t 


Boise Barracks +t 


Feo 
oom 


gece 
SS 


Illinois. 


(Fahrenheit.) 
ig 
| | 
B 
ge ¢ 
° ° 
79 34 | 56.7 
77 | 6 | 50.6 | 
81 41 | 67.1) 
81 82 | 61.8 
76 28 | 55.6 | 
RA 42 | 66.6 
20 | 57.1 
79 38 | 61.6 
vis) 40 | 58.6 
79 40 | 62.0 
80 82 | 56.0 
80 37 | 60.4 
78) 24 | 54.0 | 
80 32 | 57.0 | 
78 24 | 52.4) 
83 35 | 58.2 
81 27 | 58.6 
32 | 
78 31 | 54.9 
73 26 | 49.6 
7) 31 | 
69 14 | 41.8 
76 18 | 48.6 
75 16 | 47.8 
73 20 | 49.6 
75 14 | 49.0 
78 27 | 58.0 
63 12 | 39.6 
67 15 | 43.7 
69 13 | 42.1 
64 9 | 38.2 
74 17 | 45.4 
77 16 | 49.0 
78 49.6 
71 18 | 49.7 
65 14 | 41.5 | 
73 13 | 43.5 
70 47.8 
68 15 | 44.5 
75 14 | 45.0 
70 15 | 42.4 
72 21 | 48.1 
73 21 | 45.8 
75 15 | 47.0 
71 47.6 
mw 16 | 48.0 | 
60 13 | 43.6 
76 16 | 48.4 
69 11 | 44.6 
68 17 | 42.2 
71 18 | 45.4 
74 20 | 51.0 
68 14 | 46.0 
46.5% 
4 | — 5 | 23.6 
4 |— 19.8 
43 | — 6/ 21.8 
53 — 2/| 27.9 
48 7 | 30.4 
4 | —10 | 0.7 
4 | —23 | 14.5 
55 7 | 30.0 
37°| —2i | 17.4 
55 1 | 2.2 
39 | —11 | 19.9 
43 | — 8 19.8 
30.0 
60 0 | B.8 
52 9 | 30.9 
50 | —7/| 24.2 
&2 6 | 26.8 
88 | —16 | 12.4 
40 | —17 | 15.0 
56 | — 1 | 82.4 
42 2 | 
50 4° 2.9 
51 | — 1/| 2.5 
4 | —16 | 17.8 
49 | — 20.6 
45 | —21 | 18.7 
46 | —11 | 2.9 
38 | —22 | 15.6 
44 | —22 | 18.2 
52 | —16 | 23.5 
63 5 | 36.5 
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Total depth of 
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TaBLe II.—Meteorological record of voluntary and other cooperating observers—Continued. 
Precipita- | ._| Precipita- 
| tion. | tion. 
Stations. 
| 
| 
| 
Kissimmee t............- 
Merritts Islandt.... ...! 
Mullet Keyt............. 
New Smyrnat...........| 
Ocala *t! | 
Orange City t............] | 
Orange Park ............! 
Orlando 
Plant City 
St. Francia t...........-.| 
| 
Tallahassee t............| 
Adairsvillet © ........... T. 
Americus 
Blakely 
Brunswick 
0.5 
Covington 
Elberton 
Fleming 
Fort Gaines t............ 
Gainesville t...... ...... 
Mepzibah*® ............ 
Lowisvillet 
Mariettat ............... 
Marshallvillet .......... 0.2 
.. | Milledgevillet .......... 
2.5 
Monticello*t!........... 
MOP 
Point Peter*!........... 
Poulan? 
Ramsey t 1.0 
| 
3.89 | Washingtont............ 
11.0 
5.62 61.0 
3.17 
3.28 
4.12 ha | 
Coeur d'Alene ........... 
| 
| Fort Shermant.......... 
| Grangeville ............. 
T- Idaho 
1.0 || Kooteni 
|| +++: 
Lost River ¢ ..... 
|| Martin 
1.2 || Minidoka t 
| 
|| Swan Valleyt........... 
Warrent 
| A 
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Tasie I1.— Meteorological record of voluntary and other cooperating observers—Continued. 


3 


DrEcEMBER, 1895 


Cambridge ...........«.. 


Carlinvillet 


coos 


3 % z 
| 
= 
IUinote—Cont'd. | Ine. | ° ° Ins. | Ins. it'd. Ins. | Ine. 
Alexander? ............. 34.0) 682) 1.5 6| 33.4) 3.63/ 17.8) Grinnell+............... 1) 26.6| 2.16| 0. 
Altamont ** 4.9% 11.8 —1/9.6 16.8 Grundy Center.......... 4.0) 1.38 6. 
Ashton*t'. 42,29) 2.5 —1/35.0 3.97) 12.8 Guthrie Center.......... 0.67 6. 
Atlanta..... 7.77 25 10 | 36.0 9.0  Hampton......... —6/ 21.1) 1.81 7. 
Atwood a*t 9.0, 7.48 8.0 | 3.47| 15.0) Hopevillet.............. 1.65 6. 
Aurora a. 5.89 3.77 9.0  Humboldtt.............. —8 0.24 2. 
Aurora 2.9 5.80. 48 11.6 Independencet ......... —5| 1.72 5. 
Beardstown 5.72 | | + % | 17-6) Indianolat.............. —2/2%.2) 3.55 6. 
Bloomington 31.0) 7.62) | Columbia City*' 89 Iowa Cityat............+ —5/| 27.2) 2.84 3. 
31.7 86 — 2) 27.8 
2.4 
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T Precipita- Temperature. | Precipita- 
| heit.) | (Fahren it.) tion. (Fahrenheit.) tion. | 
3.4 Farmland? .............. 63 a Larrabeet............... |—9 
Huntington .............. 60) 6 Madrid ............. ...| 50|/—8| 2.4 
Chicago Indianapolis Malvern ®! .............. 55|— 8 25.9 
| — Mason 
62 per ™ 2.8) 
allege | 5 | 2.8 
50 | 
| — | 50 | 26.4) 
61 | 20.6 
60 Mount Vertion*!.......) 54 
65 vee 70 
orth McGregor t.......|......|. 
58 | Oskaloosat..............| 50 
Portsmouth .............| 
Griggsvillet 63 Rock 42 
Mallidag®® 63° 
Herrins Prairie*'.......| 62 
Washingtont............| 57 3 
Lagranget..____| _ Waterloo ...............| 52 4 
La Harpe*'*..........--| 60 West Bend*t!..........| 43 6 
58 | Wilton Junctiont........ 544) 
58 | — 3 
Louisvillet............«.| 61 
63 
Martinsville? ...........| @ Achilles®* .............+.| 70 — 
60 ddan | — 
:: 
60 59 
70 olby OF | — 
5 64 1 | 33.8 
Palestine|.. 1 || Dodge City 
Peoriadt? .... Dresden*t®.............| 64 0 
Peoriad 59 Eldorado ¢ ..............| 4 
58 Elk City *!.............. 60 11 
Ellinwood **.............| @ 10 
| 66 9 | 
Reynolds . | Englewoodt.............| 72 8 | 
Robinson... | @ Eureka Rancht.........| 66| — 2 
Rockford?+ . 51 67 5 
Rose Hill *t!............ 62 eve 
Frankfort ...............| 68 
Goodland ¢ ............ 70 
49 
5B 63 
Tuscola*t!.............| 61 58 
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Temperature. Precipita- — Temperature. Precipita- Temperature. | Precipita- 
(Fabrenheit.) tion. (Fahrenheit.) tion. | (Fabrenheit.) tion. 
| | | 
4 | | § a | | | § 
= a a 
Kansas—Cont’d ° ° o | Ins. | Ine. Louisiana—Cont ° ° © | Ins. | Ine. | _Massachusetts—Con’d. ° ° ° | Ine. | Ine. 
62 0 31.4) 0.05 74 25 | 51.2) 5.36!) T. Amherst Ex. Stationd...| 65 | — 3 | 32.0) 8.94 8.0 
64) —9 80.0) 06.10). 1.0 Parmerville ............. 73 20 | 47.3) 2.99 0.5 || AMGover 61 2/32.8/ 1.76 7.5 
Lawrence '.............. 4) 82.2| 3.38 7.0 79| 26/53.6) 6.06 3.50) 6.0 
70 6 | 37-2/ 0.82 /...... | Hammondt.............. 73 | 22) 50.1) 4.31 62 4/|32.3/ 208) 6.0 
acksvillet............ 63 2 | 33.4 T. T. 76'| 228) 50.8>) 2. 96¢ Beverly Farms.......... 54) 411/ 14.0 
McPherson t............. 64 3 | 33.6) 2.18) 20.0) 80 2% | 52.2) 5.69 Blue Hill (summit) ...... 5 | 82.8) 2.51 8.0 
nhattan d............. 64 5 | 33.0) 0.59 4.0 76 2451.7! 6.17 Blue Hill (valley)....... 61 6 | 32.7} 2.66 )...... 
Mariont............ 5 | 38.4 T. 78 28 | 49.8) 3.90 1.78 5.5 
Meadet.................. 10 | 37.2) 0. 0.4 76 30 | 52.6) 5.57 | 5.2 
Medicine Lodget....... 6 | 3/340) O61; 2.0) 76| 19/50.2/ 3.85| T. || 8/340) 250) 8.0 
Minneapolist ........... 62 5 | 32.9) 0.10 0.7 | 76 21 | 50.8) T. || Brockton 2.95 |...... 
Morantownt ............ 60 8 | 33.0) 7.34) 16.0) 77 19 | 52.2| 5.40; T 
Morlandt.......... .... 65 | — 2) 31.0) 0.80 8.0 74 23/1 49.9/ 4.47' T. | Cambridge a ............ 63 $8.2) 2.19]...... 
3| 0.65| 6.0) 75 | 30/53.7| 5.75 | Cambridge 6/328) 1:90 
Mount Ho 11 | 35.9 1.02 2.0 | Oak Ridget . oof % 21 | 46.8; 4.32 || Chestnut Hill............ 63 6 | 33.4| 2.33 5.0 
Wess City f 0.25 2.0 | Opelousast...:.......... 77 | 28) 51.6/ 4.70 2.50 |....., 
New Rancht 0 | 33.9) 0.12| 3.5 || 74 20 | 49.1) 2.43 6.0 
0. 50 | 5.0 || Paincourtville t......... 78 24 52.2) 4.56 61 31.7) 2.34 5.0 
Olathet.. 32.5) 6.60) 13.0) Plain Dealing t.......... 24 | 46.8) 3.28 0.2 55* 4 31.7 | 2.30 5.0 
Oswegot 7 | 87.0 | 12-45 | 15.0 || Raynet.................. 83 2% | 62.8) 5.77 East Templeton *!...... 54 0; 29.3) 2.97 9.0 
Ottawat 4 | 33.6 | 3.92, 6.9 Ruston 72 18 | 48.4 3.51 Egg Rock, Nahant ...... 54 
5 86.2 7.20| 15.0 || Schrievert.............. 81 22 52.3) 4.98 || Pall River ............... 60 10 | 36.0} 3.00 6.0 
Phillipsbu 10 35.4 7. T. Shell Beach ............. 69 32 | 3.99 4.08 
Pleasant 3 | 33.2) 0.31 1.0 | Southern University t... 78| 25 | 53.4/| 5.50 Fitchburga*!........... 56 2/ 30.8) 3.78| 6.0 
0 33.6) 0.20 1.0) Sugar Ex. Stationt...... 74 2 | 51.2) 5.75 Fitchburg ............. 61 2/ 8.90 6.0 
Rome*t'....... 35.4) 1.81) 1.5) 23 | 51.6) 4.94 Framingham 60 6 | 33.4| 3.20 7.5 
Russell t....... qd | 34.0) 0.08) 0.5 Th 5.41 Groton... 60 0 | 30.4) 2.56 6.0 
Salinat......... 0.23 | 23 | 52.7) 5.34 Hadley ... | — 6 90.8 
Sedant........ .. 8 36.6) 5.41 78 30 3.66 es cds 3.67 | 18.0 
Sharon Springs 3 31.7 1.40 14.0 || Wallace................. 76 %6 | 52.4) 5.09/ T. || Hobbs 1.84 7.2 
-| 0.80 8.0 | White Springst 78 22 | 50.2) 4.15 ies 6 | 82.0)..... 8.0 
‘ade 0.40, 4.0 aine. Lake Cochituate ........ 61; 4/33.0/ 271/ 6.8 
Wakefield*'.......... 6 34.7) 0.26) Bar 56, —5/ 20.4/ 10.0 | Lawrence ............... 61 4 31.2/| 2.41 6.0 
Wallace 2/28.8/ 0.90| 15.0 || 52) — 4/ 27.2) 4.68 6.0 Din 09040 008% 57 2/ 29.3) 4.93 2.8 
Wamego*! 6 32-2) 1.10) Cornish®! 57 | 5.07| 4.2 | Leicester Hill ........... 59 2/ 30.5/ 3.56) 6.0 
Wellington *! 10 | 38.0 | 1.68 8.3 3.80 6.0 
2.0 57 | —14 | 2.5) 8.77 |...... Long Plain*®............ 56 8 | 34.3) 2.88 9.0 
Winfield ** 8 | 34.4) 2.35 2.0 | 56 | —12 | 25.0| 6.25 61 2.68 8.5 
Winona*!............... 58 10 | 30.6 | 1.32) 13.2 56 | —19 | 21.0/| 3.62 8.5 | Lowell 
Yates Centert .......... 60 4/ 33.0; 3.65) T. || 57 | — 6 | 27.2) 4.40 8.0 || Lowell 61 
Kentucky 56 | —19 | 20.4| 4.50 8.0 | Ludlow Center.,........ 55 0 | 27.9) 3.83 4.5 
+ 71 9 42.4) 5.98 7/229) 2.99 1.7 58 5 31.0] 2.89 }...... 
Blandvillet ............. 11 | 37.8 | 13.8 || Lewiston................ 56 | — 6 | 27.2! 5.07 59 
Bowling Green a*!...... 68 9) 37.9) 550 3.0 54/—9/ 23.6) 5.84 5.0 ansfield *!............. 60 5 | 82.7] 3.25 8.0 
Bowling Green dt ....... 72 R 39.6 5.17 1.2 | North Bridgton ......... 53 | — 7/ 2.9! 5.79 5.0 | Middleboro.......... 8 | 33.2; 3.28] 12.8 
a. 12 33.2) 5.60 | Portland ...... 5.3 | 54|—9| 27.4] 5.80) 60 
Carrollton t ............. 64) 12/38.3/ 3.54) 42) Maryland. || Mount 3.42/ 6.0 
Catlettsburg? 2.0 || Annapolis ............... 7.4) 1.9% 4.0 
Earlington .............. 67 13 39.6 | 3.35 6.0 Bachmans Valley*!.... 34.7| 3.68 | 2.0 5 dal dacs 
Edmontont ............. 9/ 6.06) 8.8 || Baltimore........... | 0.2 | Nantucket .............. 2.4 
4.71 2.0 | Boettchervilie*!. 33.6 3.70 / 3.0 | Natick ................ 58 6 | 31.8) 4.06) 7.0 
69 12 40.4) 2.38 9.0 | Cambridge t...... 41.5) 1.65 0.8 | New Bedford a.......... 58 10 | 35.2 | 2.84 9.5 
Frankfortt.............. 6 | 13/ 40.0) 5.20 ...... Charlotte Hall t 1.97| 3.5 | New Bedfordd.......... 59) 9/35.4/ 263) 65 
Pranklin*t?............. 70 40.4) 5.14) 5.2 Cherryfieldst? ...... 38.3 2.0 | North Billerica.......... 63 8 | 2.35 6.0 
Georgetown ............. 63 9 | 90.7 |....... Chestertown t........... 38.6; 2.40) 2.5 | Pittefield................ 4/ 28.8) 3.88 1.0 
10 | 87.4) 5.64, 3.0) College Park ............ 40.6} 2.32) 265 | 18°) 3.85) 40 
Greensburg *t! ......... 66 9 38.9) 4.92 1.0 | Cumberland at.......... 33.9 2.51 3.0 || Provincetown........... 
arrods Creek t......... 64 13 | 38-2) 4.2 | ‘4.1 || Cumberland 39.6 | 2.49 |...... 2.58 6.0 
Henderzont............. 68 14 | 41.6 |....... || Darlingtont............. 36.2) 3.55 | 0.5 | Roxbury .............. 63 8 | 36.2) 2.25 6.Q 
Leitehfield t............. 67) 12/ 87.4) 5.18, 8.5 || Deer 99.6 11.0 || 2.65 / 8.5 
| $8.2) 3.07 | 9.0 || Eastont................. 66 16 | 39.6) 1.72) 0.5 || Somerset*! ............. 62; 10/ 36.1| 3.20) 10.5 
87.4) 3.28 )...... COED 64 16 | 40.0; 2.84 )...... | Spri eld Armory ..... 61 | —1/ 31.2) 2.77 5.0 
| || Pallstom®?.............. 11 | 37.0; 3.38! 1.7 Tauntond... 9 34.1) 3.64) 10.5 
39.1) 5.36| 5.0 || Fredericka............. | 36.4) 3.61! 25 || Tauntonc............... 60 3.47 /...... 
87.2) 4.44) ..... | Frederick | Turners Falis............ 5 2.0] 3.56)... 
37.2; 5.08 3.0 | Grantsville............. — 2 | 81.8) 5.0 || Vineyard Haven 4.6 
8.36 11.2 | Great Falls*s ...........! 64| 11 36.8| 8.06|...... | Wakefield + 82.4) 237) 4.0 
41.2) 2.94 11.0 | Green Spring Furnace 62 96.2) 2.08| 2.8 || Waltham j...... 
87.6, 5.08 6.8 || Hagerstownt........... $6.6) 2.40; 8.0 || 3.75 9.0 
$8.6 3.06 | Hancock ............... 6 2.45) 2.5 | Westboro+ 60 0 | 33.8; 2.60 8.2 
40.4) 6.68 Jewellt................. | 6) 14/398) 245/ 0.5 | 56) 2.9) 3.11) 25 
41.3 2.35 2.0 || Johns Hospital 61 18 | 87.0 |....... || Winchendon ... 3.60) 5.0 
39.5 4.53 1.6 || EB 40.0¢/....... 2.64 8.0 
37.2 3.56 4.0 || Mardela Springst....... 66 18 | 40.0} 1.97) 0.5 33.1} 4.03/ 7.0 
$8.0) 4.76| 5.2 || Mt. St. Marys College*!, 624 36.4¢ T. 
2.28 0.1 || New Market.............| 68 83 | 87.4) 3.10 2.5 | 27.1) 5.15) 16.8 
Lou | Oakland ¢t ....... 62, — 5/30.8| 3.16! 17.0 29.7; 8.27) 19.8 
Abbeville........ 74 30 53.6 4.80. Pocomoke City.......... 70 2244.6) 1.9 0.2 30.8 | 5.44 8.0 e 
Alexandriat............. 76 22) 50.6) 5.44) Princess Anne........... 6) 15/405) 200) 0.5 27.6! 5.57 | 16.6 
Amitet 7% | 21 | 80.6) 7.14) “Sharpsburg.............. ad 10.4 
Bastropt ................ 78 22, 50.8) 6.00) T. Solomonst............... 62 20 40.1) 1.74) 2.7 || AnmArbor............... 54) —3/ 28.0) 5.21] 2.2 
Baton Rouget........... 2451.8) 5.62 || Sumnyside............... 6 | — 2/ 31.2) 2.66/ 7.5 || Arbela................... — 27.4) 5.46 9.0 
7™4| 2:99 Upper | 12|87:2| 1:5 || Ball Mountain 57|—4/25.9| 5.98] 15.1 
2.05 || Van Bibber.............. 68 18 | 3.61 |...... || Battle Creek ............ 56 | — 28.5) 7.17] 14.3 
Cheneyville t............ 7% | 22/500) 2.33 | Western Port ........... 6 | 8/811 1.91| 4.8 || Benton Harbor.......... 57 | 0 | 80.4) 10.56) 9.5 
6.32 Westminster ........... 65 9 | 96.7| 3.75 )...... | Bongonia................ 52 5 | 26.2) 5.21) 2.3 
Coushattadt............ 72 2 48.4) 2.67 oodstock ...... 63 10 | 36.3 2.98 1.5 || Berlin*®!...... 59) — 2) 26.9) 5.66) 26.1 
4.87 M || Berrien Springs *!....... 57 | 82.3) 6.08) 16.0 
Donaldsonvillet........ 738 26 | 53.0) 5.18 58 Birmingham.........:...| 63 | — 4! 298.8 8.34) 15.0 
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Temperature. Precipita- | Temperature. Precipita- Temperature. | Precipita- 
(Fabrenheit.) tion. | (Fahrenheit.) tion. 4 ( t.) tion. 
Stations. | | Stations. | a. Stations. 12. 
| a | = = = & 
1) 
higan—Cont'd | Ine. | Ina. Minnesota—Cont'd ° ° © | Ine. | Ins. Missouri—Cont'd. | Ins. | Ins. 
43 4/22.8) 4-88) 62.0) Long Prairiet........... 39 | —12/ 16.2; 0.17 0.2 || Carrolitont.............. 63 | 6 33.6 5.51 5.0 
Charlevoix 56 8 | 31.4) 1.80) 15.5 | Luvernet................ 41 | —12 20.6; 0.14; 1.5 || Columbia.......... .....|.....- 2.3 
Cheboygan ......... 583) —6 24.6 | 2.51) 18.0 | Maple Plain ............. 0.16) 0.9 || Conceptiom.............. 61 6) 828) 166) 
—5/ 27.2| 5.78| 22.0) Maplewood.............. 38/—6/2.7| 0.05| 0.5 || 62 5.14) 20 
-| 22.5 || Mazeppa’............... 36*| —16 | 18.8| 0.60) 4.0 || Darksvillet............. 2/32.2/) 5.72) 07 
Pairview | 26.0) 3.98) 11.0) 39 | —18 | 17.3) 0.06 0.8 | | 4.58 0.8 
Pitehburg 53 —12 | 6.60) 17.0) Minneapolisat. ........ 4 0.4) 0.33 1.0 || East Lynne*?*...........|..... 4/324 > 7.11 4.0 
nodes cove | 58) 4.87 )...... | Minneapolis d'.......... 5/ 2.3) 0.13) 0.8 || Edgehill*®.............. 60 4/39.0 5.83) 3.5 
dans 60 51) — 8 | 27.3 )....... 92.0 || Minneapolis (W. B) 0.6 | Eight Mile*! ............ 60 6/33.2 6.02 1.4 
Grand Haven............ 5.8 Minnesota Cityt........ 51 | —10 | %3.2/ 0.82/ Bldon®................. 38 888) 
Grand Rapidsa.......... —5 6.2% | 15.0 | Montevideot............ 41 | —15/| 18.1) 0.02 —2/906 442 2.8 
Grand Rapids >...... 2.2) 5.19)...... Moorhead .... 1.5 || | 8) 34) 635) 20 
50|—8|%.6| 4.50) 96.0) Morrist...... 40 17-6) 0.1 | Fairport 3.05! 90 
Grayling. 62) 16.0) Mount Iront. 35 | —18 | 14.3/ 0.47; 4.4) Farmersville............|...... | 8.79) 46 
Grindstone City ** ...... 52 | New London ..... # | —14/17.0| T. 1/%.0 7.51 20 
Hanover 86) 81.6) 5.95 20.0 New Richland *'« 38 | — 8 | 22.0 |...... (10.3% 81.0 
Harbor Springs ........ | 4) —65/ 24) 1.20) 5.0) New Ulmt..... 42 | —12/ 21.9| 0.09; 0.2 || Gallatin*! 6/304 3.63 3.5 
| —6/ 2.1) 3.75) 14.2 Park Rapidst 0.24 1.7 | Gayoso** 14 | 37.7 14.04 | 6.0 
Harrisville 53, | 3.90) 19.0) Pine River*! 45 | —13/| 16.4) 0.06 0.6 | Glasgow . 0/31.5 7.50 1.8 
| 5.50) 19.0 Pleasant Mounds 42/—12/2.3/ T. | | Gordonville 7 | 37.6) 4.51) 7.8 
Hastings | 29.4 5.64 9.7 Pokegama —27 11.4 «0.48 3.9 | rin**..... 6/308 6.01. T. 
| 3.6) Red Laket.............. 39 --22) 4.4, 0.45; 7.9 || Grove Dale 84) 5.6 
Hesperia ...... | — 4/ 2.4 )....... 6.0 Redwing t............... 0.60 5.0 | Half Way.. 927) 1.6 
Holland ® * 5O Rolling Green t.......... | T. T. | Harrisonville 2/31.2| 5.52! 5.0 
58 —13/25.1/ 5.91 | 16.2)| St. Charlest............. | —11/20.7/ 1.17| 865 |] Hastain.................. 
| 3.01/| 15.0! St. Cloud ................ 88 | —10/ 17.6 | 0.00| 0.0 || Hermannt 8.15 0.3 
58 | 4.90] 18.2 || St. 39 | —12/| 16.0/ 0.10 0.5 || Houston 5|39.6 4.51, T. 
56 | 6.67] 18.46 |) 3.5 || Houstonia (near)........|...... | 7-26) 4.4 
| 86) —10 27.3) 11.2 St. Petert............... 47 | —13 | 20.4/ 0.3 | Humansville ............ 6 7/|86.4) 8.2% 1.0 
ace 2.61 8.0 Sandy Lake Dam'...... —19 | 15.3 0.17 2.2 | Ironton *t!............ -| 58, 87.1) 6.20) 5.5 
Madison 87 —9/ 27.4) 5.39) 12.5 Sauk Center............. 38 —14/ 16.3) 0.08) T. | Jefferson Cityt.......... 60 3.6 920 £10 
| 27.6) 5.35/| 16.0 Sunrise City*®.......... — 18.4 0.9 || 2.2) 5.40 5.5 
Middle Isiand*........ | 4 | 41 | —22/| 14.3 0.40; 4.0 || 6 8.08! T. 
| 67 | | 2.2) 13.2 Two Harborst.......... 2.6) 0.99 6.0 Le@momte 7.9% 1.8 
Mount Pleasant......... | 27.8) 248) 16.0, Wabasha*!.............. 40 | — 9/ 21.1; 0.69; 6.5 || Lebanon................. 2/|387.2/ 129.07) 1.1 
North Manitou Island* 48 BB | Willmar 38 | —15| 16.9 T. || Lexingtont.............. 63 5.66 48 
North Marshall.......... & | —10/ 24.9, 5.53) 14.0) 51|/—6/ 26) 1.55 6.4 Liberty 65 6 | 32.2 4.64 5.0 
Northport 90.0/ 2.05| 16.0| Worthington .......... 19.6 | MeCune* 63 — 8/835) 7.93) 1.4 
Old | 6/205) 1.97| 7.8) Zumbrota*®!............ | | || Marble Hill.............. 6/387.0| 487) 5.5 
| 27.4) 7.58/ 21,0 || Marceline ............... 6 | 2/30.9| 5.57!) 1.0 
5.74| 18.0) Agricultural College..... 71 2 45.4) 5.43) T 6 —3 6.13 3.6 
| 8.22) 14.0) 70 23 48.2) 2.37 0.5 | Maryville**............. 53 1/2%.5' 1.28 6.6 
59, — 9 26.8) 5.69/ 20.5, Batesvillet.............. 72) 44.0; 3.94! T || 6! 3836) 818) 24 
2.30) 22.0 | BilOxit 64 2% 47.8) 3.60 Mine La Mottet......... 60 2/38.0 402, 7.5 
72 248.9) 4.38 || Mineralspring........... 64 6/403) 8.86) 1.8 
St. IMMace 49 3.22) 17.5 Brookhavent........... 78 19 | 49.6 | 7.34 | Mount Vernon .......... 58 12.52 1.5 
56 | —10 | 6.32) 13.8) Cantont............. 71 24) 48.5) T. 66 2/ 38.4) 12.21) 1.2 
55 | Crystal Springs t........ 74| 22) 48.6) 7.15 | New Haven*!........... 10/396 7.57 | 1.0 
Saranac ...... ..... 6) —7 5.82 | 10.5 || Duck Hill ..............- 75*| 2.45 | New Madrid ............. 67) 15 | 43.7) 5.33) 14.6 
Sault Ste Marie ....... .|...... 16.7 Edwards 74| 223/49.0/ 4.56; T. || New Palestinet.........)......) | 6.71; 0.2 
Somerset ....... | 17.5 || Payettet ................ 7%) 6.98| T. | Oakfieldt 5/368 5.88) 25 
South Haven . | 20.0) 7.61 6.5 | French Campst......... 72 45.0) 5.46| T. Oak Ridge ** 10 | 37.8 3.77) 7.5 
Standish........ 50) —8 5.86) 12.0 Pultomt 68 42.9) 6.86) T. OTOZON G. 1 30.6) 1.75 | 8.5 
Stanton ........ 4) —9/ 2.8) 4.55 9.5  Greenvillea ............. 70 21 46.2) 3.57 0.2 | Oregon d' 1/20.2) 1.55) 7.7 
Thornville...... 59 3 2.0 4.74| 2.0 Itta Bematé............. 71 2344.0) 3.91 7.37 0.8 
Three Rivers | — @ 10.56; 8.0 Jacksont........ 72) 18/4.2/ 6.77) T. | Palmyra*® 642) 20 
Thunder 42 18 | 2.6 )......./...... Kosciuskot...... 45.8 4.66 Phillipsbu 2 3.8 | 0.2 
Two Heart River*™....| 46 © | | Laket 68; 19/ 43.6) 6.90) T. Pickerin 29.8) 1.46) 7.2 
Vandalia —8 31.0) 8.04| 13.4) Leaf*!........... 47.8/...... Platte River**.. 4/38 3.15 8.0 
Ypsilanti ................ —16 %.3  5.21| 21.7  Leakesvillet.... 7%) 50.0) T. | Poplar Bluff 12/ 40.0) 3.81) 5.0 
nne town t 3.84) T. | —4/ 35.0) 4.99) 8.0 
39 —20 12.3) 0.14 2.1 Louisvillet........ 70 17 | 46.1) 4.76) T. 30.2, 2.98 3.5 
Albert 43 —5/21.4/ 0.35) 3.5 Magnolia‘....... 77 | 50.4) 5.29) T. 3.2 822) 0.8 
Beardsley t 42 | —13 | 18.6) 0.13 closesces 5 | 37.8 6.32) 7.0 
Bird Island.............. —16/| 18.2; T. | T. Moss Pointt...........-. 26 50.4 5.88 6 | 36.0 5.29 3.0 
Blooming Prairiet ...... 41'—8/ 18.8/| 0.23 2.5 | 76 61.2; 5.20; if St. Lomla 3.5 
Bonniwellt.... ......+.+ @ | —11/| 8.2; T.| T Okolona 704| 41.04) 6.55 11.2) 22 
Caledonia t 48 1.41 Palo Altot 72 | 21) 46.2) 6.27; T 6.90 1.0 
Cambridget ..........-.. 41|—9/ 19.4 Pontotoc 73 21) 45.4) 6.58) T. Sikeston. 44.87, 3.69 10.0 
Camdent............ 42) —10 80.6] 0.14) | Port Gibson 7% | 49.4/| 5.51 /...... se Brew 
Collegeville 0.01 0.2  Rosedalet............... 72 18 | 43.8 | 4.29)...... Steffenville...... 5.06 T. 
Crookston t ...........-. 30 | —25 | 18.8 |.......)...... Stonington*!............ 76| 50.5 |.......|...... Stelladat......... 63 | 35.2 | 8.14 | 04 
Dawson —18 12.8 0.08 0.3 mntont 2% | 47.4) 5.2) T. Sublett 60 6.31 3.1 
Detroit City t............ | —17 16.6 0.18!) T. 74| 2) 3.80) T. 2.85 1.0 
| | 4.9 | Vaiden 81 15 | 48.5 | 7.34 0.5 60 5 | 3.6 3.80 
Paribaultt 19.4) 0.35 3.5 Water Vailey*t'........ 76 | 44.2) 611) T Unionville ft ........... @ 27.4) 5.42 7.4 
Farmington t............ 4 —8/ 19.5/ 0.40| 3.5 || Waynesboroat......... 7 | 45.4) 4.10 Vermont *t! ............ 66 7.44) 1.0 
Pergus Falist ........... 41 —15 16.4/| 0.14 1.4 | Willamsburg t .......... M4 22 | 47.4 | 7.18 | 0.8 Virgil City. | 8.81 2.0 
Glencoe 2.2) 0.02)...... Woodvillet ...... 74| 26) 50.6) 6.46 Warrensburg*!......... 64 9 | 35.5) 7.44 
Glenwood —13 17-0) T. T. Yazoo Cityt..... 76 2 | 47.4) 3.44) T. Warrenton ..............| @ 8.23 )...... 
Grand Meadowt ........ 41/—7/ 18.5) 0.27) 3.5) és 9.34) 12 
Grand Portage 0.99%) ...... ATOM 2.88 8.0 || Willow Springs .........| 61 7.40 1.2 
Granite Palist........... 41 | —15 | 19.6 0.04)...... 69 6 | 33.8) 8.45 1.0 || Zeitonia*!............... 53 12 | 87.3; 6.15) 5.2 
Hutchinson t ............ 38 | —12 | 16.8 7.3 | 6.0 Montana. 
Koochichingt ........... 38 | —26 6.8; 1.07; 6.9 || Bethany*’.......... 58 30.5) 2.48| 6.0 || Bigtimbert..............| 64 0.96; 25 
Lake Winnibigoshish*'.| 35 13.6) 0 8.1 || Birch 62 6 | 37.9; 5.92) Billingst................| 48 4/%.6) 0.22, 22 
—7 | 90.8 | Boonville? 7.89| 4.1 || ‘| 1:50) 15.0 
Lake! | 13.0 | | a Buttet 46|—8/90.6| 1.12| 14.7 
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Tempera! Temperature. Precipita- Tem t ta- 
(Fahrenheit.) (Fahrenheit.) | tion. | 
Stations. : 
Montana—Cont’d. 
| Chinook t...-- 
| Chotean 
Columbia Fallst ........ 
Deer Lodge Cityt ......- 
Fort Bentont ........--- 
Fort Custert McCook 
Fort Madison*!...............| 55 | 24.8 
Fort Missoula........... | 65> 0° 26.83) 
Great 0 
chav Nebraska Cityd*!.......| 60 6 
Nemaha City*!.........| 58 2 
Hogan 56 | —11 0 
58 | —22 58|—5 
—7| 54 0 
Manhattant........- 49 —13 | Oakdale 551-838 
Martinsdalet..........-- 52 —18 2 
5l —2 Omaha*!................| 2 
Poplar 60 —20 | O'Neil?! 
Red Lodge — 8 ... 
White Sulphur Springst/ 52 —12 1. Ravennad...............| 54 2 | 29.5 0 
Wibauxt 66 0. 55 6 | 31.9}... 
Nebraska. | 56 4 
55) — 4) 1 60 | 2 
Alliancé St. Paul 56) 0 Mine Falls...............|......|..... |...... 
Amelia 1) Salem 60 6 
59, 58 | —6 
Ashland 64 62 3 
Ashland }*!.. .........-| 
58 0 
& 62|—4 
51|/—4 8.78 |...... 
Bassett 66) — 61 2 | West 64] | 21.6] 3.96) 64 
Beatricet ...............| 59) 2 0.10 | 1.0 || 8,80 
Benkelman*!...........| 68 | 60} 33.2 nb 
Bratton *!...........-++- 58 59 0 2.6 1.71 1.5 
Brokenbow*!.. .......- 62 | 2.36 1.2 
58 | | | 7. 
Burwell 60 | — 62 | — 4 | 27.4 | 3.32 
6 | — 50'— 4 | 27.2 2.00 0.8 
Central City*®........../ 50) | 2.68 
59 1 Wilsonville*!...........| @ | 30.6 | 
Curtis at 3 58 | 82.7 | 
David City*+i..........| 82) 0 
Dunning 62 —2 Battle Mountain *’...... — | 27 
58 2 67 | — 24 
Bricsont ..............--| 50 | 24 
Pairbury 60 60 | 17 
Pairmont*!.............| 58 65 32 
Fort Robinson .......... 56 | — Priesburg 5 
| 64 12 | 36. 
Gothenburg .............| 38 Darrough Ranch 
Grand Islanda*!......... 59 65 6 
Grand Islandd..........| 56 | 45 | —20 
Elko (near)...... 52 | —29 
Hartingtont.............| 58 59 | —20 
Harvard*!..............| 57 46 | —10 1 
54 60|—2 
Hayes Center t 
52 65 12 
He TOR | 60 50 | —31 
Hickman*®.............| 62 78 | —16 
4 ol 65 62 19 
earne 64 10 
| 67 | —17 
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Temperature. Precipita- | Temperature. Precipita- ture Precipita- 
(Fahrenheit.) tion. | (Fahrenheit.) tion. (Fahrenheit.) tion 
| 2 a 
= | = | & 
New Jerseey—Cont'd, ° ° ° Ine. Ine. | New York—Cont'd. ° © ° | Ins. | Ine North Dakota—Cont'd. © ° | ° Ins. | Ine. 
River Vale ......... 6/345) 3.41. | Mount Morris ........... ©1981) B50] T. || 2.9 
Somerville 64 2.387 |...... Mewark Valley | 248 Churchs Ferry .......... 4 | —22/ 12.4/ 0.2 4.2 
South Orange ........... 62 12 2.66 T. | New Lisbon............. 60 | 28.6) 4.04 | 1.5 Coal Harbort........... 41 | —16 14.4/ 0.55 5.5 
Tome River .........++++ 6 10 | 98.2) 2.55 )...... Se ites | Dickinson t.............. 7 | —15 18.0) 0.50) 5.0 
Trenton .........+. 68 440.6) 200 O01 North Hammond t...... 60 | —10 | 27.8) 4.72 3.0 | Ellendale * .............. —18 19.6) 0.40 4.0 
Vineland ............ 14 | 39.0; 2.22) T. Number Fourt.......... 55 |— 8 2.6) 5.32/ 11.4) Faleoner..... .......... 49| —25 15.9) 0.20! 20 
66 | 18/40.2| 2.51! 1.0) Ogdensburg............. 6 5.90) 12.2/ 0.10! 1.0 
Woodbine ...... 12/97.6) T. || Oneonta................- —2| 82.7) 3.87 |...... | Forman t ................ 41 13.8 0.04} 0.3 
ew |) Oswego...........- 4.1 Fort Bertholdt.......... | —18 | 2.8 | 0.27 2.7 
Albert 10 87.2) 0.20) 2.0 | Oxford ..... 59 5 | 29.6) 4.23, Fort Yatest............. 56 | —12| 20.8) T. 
Albuquerque t .... 58 5 | 0.82) 8.0) Palermot................ —4/%4 6.01) 3.0) Gallatint................ 42|—20 13.2) 0.18! 1.8 
62 4 35.6 0.48 || Perry City..... 3.08) 3.8 || Grafton t 38 9.8) 0.14 1.4 
Astec? S51) 42) «OT. | 4-49 Jamestownt ............ 41 | —14| 16.2) 0.80) 3.0 
Bernalillot........ 56 7 | 31.5) 0.21 0.8) Pine City | | 45°) —26* 0.15) 1.5 
Chama —20 23.6) 2.90) 2.0) Pittsford ................ “4 1| 33.0; 8.41 |..... Lakotat.......... 4 | 9.4 
Deming** ......... 71 16 48.9) 0.15 | | Plattsburg Barracks... | —10 | 24.4) 2.40) T. || Lemert!..... 94!) T. | 
East Las Vegas | —7 31.3) O82) 9.8 Port 3.38 McKinney ....... 42 | —18 | 13.2 | 0.24 2.4 
| 0.04; T. | Potedam .«............+ @ |) —15725.2) 2.69 8.0 8.0) 0.60 6.0 
Engle t 60 0) 33.7) T. | Poughkeepsie ........... 64; 1/82.9) 2.92)...... 39 | —19| 10.2| 0.12) 1.2 
Espanola f .......... 68 | —12 2.1) 0.81 of | Napoleont .............- 40 | —21 | 15.4) 0.55 5.5 
Estalina Springs 0.21; 2.3 || Rochester............... 8.7 || New England Cityt ....| —3/ 17.5 |......./...... 
Fort Bayard............. 65 5 | 37.4) 0.20) 2.0 || Rome........... 55 | —11/ 19.6) 0.05) 0.5 
Fort Union 65 1) 3.0) 0.40) 6.5 | Romulus ....... 3.11| T bo cons 80 | —28 | 10.4 |......./...... 
Fort Wingate ........... —8| %.4/ 2.90| 22.0] Roset........ 5.00 costes 45 | =19 | 14.0) 0.18 | 
61 1/ 31.0; 0.30) 3.0) Saranac Lake.. 7.8 || 47 | —15 | 14.0! 0.45 4.5 
Gallinas Springt.......- 64 | —10 | 33.8) 0.29) Setauket? ..... 41 0.98! 3.0 
66 38.5) 0.42) T. Sherwood ........ 4.87 University? ..........+.+ 41 | —14/ 12.8) 0.34 2.5 
Hillsborot ..... 68 1/%.2) 0.17 Skaneateles...... 8.98 ahpeton ......... 42 | —15/| 17.2) 0.06 0.8 
Las Cruces 6M 1 | 37.4) 0.32 | South Canisteo 4.34; 3.6 || White Earth............. 60 | 9.4) 0.88) 8.8 
Lordsburg *® .... BS M | 0.10 Southeast Reservoir.... | || WHE 12.6 0.18 1.8 
Los 59 ter 2.3 0.10 || South Kortrightt....... — 3.2 )...... | 6.4 
MOMCTO | | 20.2) 2.02) 11.5 |) 5) — 4.3 4.2 Willow Cityt ..... —28/ 10.6! 0.08) 0.3 
| —18 | | 1.14) 11.5] Pyrome ...........+.. | 2.86 |...... 48|—20' 98) 0.40 4.0 
T. | | Varysburg ...... 90.6) 4.72) 13.3) hio. 
Puerto de Lunat........ 65 5 | 37.0 0.35) 3.5 | Wappingers Falls....... 64 | 1 | 33.3) 3.87) T. || 65 bis 15.0 
RinGon 62 2) 0.10; T. | —4/ 33.0) 3.71 Ashtabula...... 62 34.2) 3.82 6.0 
Roswell 73 0.07) 0.7 || 30.2) 3.51 3.0 4.8) 7.0 
San Marcialt ..........- 58 2 3.6) 0.00 | West Pointt...... 4.90)...... 30.0! 5.00! 4.8 
12.7 | Willets Point............ 15/ 35.4) 2.81 )...... | Bangorville ....... ....++ 60 4.80! 85 
Sulphur Hot Springst.... 44 17 17.3| 1.28) 18.0 |) Ashevillet............... 63 8 3.78 13.8) Bellefontaine ........... 62 31.4)! 3.57 6.4 
2.3) 1.00) 15.0 | Bryson Cityt 8.87 | 3.0 | 28.9! 5.39) 20.0 
New York | Chapel Hilit............. 72 18 42.6 3.63, T. | Benton Ridge........... 5 | 3.46) 16.5 
Akrom ......... 8.70 |. .... Experimental Farm .. 44.2)....... T. || Bigprairie............... 61 1| 31.2) 4.49! 11.0 
Alfred STi 4.0 8-5 | Palkland*!.............. 72) 44.1) 3.46) T. 56 31.4) 4.46) 16.2 
Angelica t 4.0 | Payettevillet ........... 21 4.3, 2.30| T Bladensburg ...........- 62|—7/| 32.6) 4.32 4.0 
Appleton 64 | — 31.5) 3.71| 3.4 || Greensborot............ 6 2.8) 4.37 Bloomingburg.........-- 6 | 36.4) 2.73) 1.0 
Arcade —2/%9) 3.92) 4.8! Greenville...... | 2.25 Bowling Green .......... 62|—2/ 31.0) 3.74| 11.0 
sess) Hendersont............. 71 17 ; 42.4 2.62 4.0 || Bucyrus 62 4 32.4 4.20) 14.4 
VOR 2.58, T. | Highlands.............. 58 6| M7) 5.64) Cambridge..... —4)...... 4.08) 5.8 
Baldwinsville 390.8) 5.39 . Horse Covet ............+ 13) 38.5) 5.63 5.0 Camp Dennison. ..... 64 11 | 36.5 | 3.06 7.0 
iford ...... 63 | 10 | 35.6 8.66 | Kittyhawk T. || Canal Dover....:........ 63 | | 32.4| 5.42) 11.0 
Big Sand |....... Lemoir® t! ‘62 13 | 39.0 | 3.85 2.0) Cantont........ 38.2) 4.91 7.4 
Binghamton t —1/ 81.4) 8. Linville t .. 56 83.6) 8.94! 9.0) Cardington....... ...... 61|—2/ 31.7! 3.50! 9.8 
Bloomville 58 3 70; 41.7) 2.46 24 Carrollton. ..... 59 | — 92.4) 4.51 7.0 
ccc | 4. Louisburgt.............. 74) 16 | 30.6% 2.34% Cedarville..... 4.08 3.0 
Boyds Corners 4. Lambertont............. 74| 18 12 36.8 2.18) 12.0 
Brentwood 8) 2. Lynn *t?......... 89.8) 3.46 |...... | Cherry Fork............. 65 | 36.0) 3.83) 20 
Brookfield .............. | 4. ocksville t........ OF) 15 | 43.1) T. | 6.8 
Brooklyn 59 M4 | 36.8) 2. Moncuret 74, 42.0) 2.78 2.0 Cirelevilled ............. 64 10 | 36.6 3.86 1.5 
|| Morganton*t! .......... 68 18 | 38.2 | B82 )...... | Clarksville ...........-.. 63 35.9 3.38 3.2 
CANton 61 | —13 | 24.6"! 6. | Mount Airyt ............ 65° 13") 38.4° 4.09) 3.2) Cleveland (V.0.). ....- 84.1) 4,16) 12.5 
Carmel 50 4.02) Mount Pleasant..... ... 4.94) T. || Cleveland (W. 9.9 
Charlotte *™ ..........+ | 82.5 |....... | 4.22) Cliftom. 62 12| 34.8| 2.87) 4.7 
pony | 4.97 |...... | 22 47.7| 2.10| 0.5 Coalton............... --| 284) 40 
Cooperstown Oak Ridget ............. 70 | 41.8) 4.84 1.7| Colebrook 60 0 32.4) 4.48 5.0 
De Kalb Junction. | 6. Pittsboro. ..... 70 17 40.6 4.10 1.0 | Daytom 63 14 | 87.0 3.40 4.5 
Baston ........ levees 2.01 as | Rocking’ 74) 18/45.0) 6.19! T. Demos... 67 7 | 34.8 4.77 70 
Elmira 62 270) 05 | p00 veces cece 6/412) 255!) Dupont... 62 0 | 30.8 3.89) 27.0 
Rutherfordtont ........ 12/ 38.0| 1.08| T. | Ellsworth 2/324) 4.56) 49 
Fort Niagarat .......... 64 6} 2.2) )...... 61 37.1 | 4.82 |..... | Elyria 60 4.30 9.3 
Friendship .............+ 61 — 5 | 3.35 2.9 || Salisbury................ 69 17 40.8 3.96 0.0 | Fairport Harbor * 60 
| | Saxont........ 38.2 3.84 4.0) Fayetteville 644, 10/354) 3.9) 5.8 
Glens Falls.......... — 4) 87-3) 3.78) Solma....... 72) | 48.8 | 3.15) T. Findlay. . 62 0 $2.2, 2.92) 11.0 
Gloversville ....... — BLO | 2.91 cece sees 6.98 0.8 | Fostoria. 65 6 31.6 3.44) 17.0 
Hamilton .. .... co —12 | 3.54 62 20 | 40.5 3.68, T. Frankfort . 66 12 37.3 3.70 1.0 
8.18 |...... 7% | 46.5) 2.00)...... Garrettsvill 61 —3/ 32.0) 4.68) 10.3 
Honeymead Brook...... 59 3.4) 3.30) T. | Mountt...... 7 11/ 41.6) 5.49 0.5 | Granville. 62 0| 34.8) 5.29 3.0 
Humphrey t............. 59 31.4) 2.82 6.9 || Southern Pines*t'......| 47.5! 3.54)...... Gratiot ... 61 —3/84.2) 4.40 9.3 
vc 62) —2/ 38.0) 4.07 8.1 | Southportt.............. 72 228 0.0 | Greenfield 63 12 | 37.4) 3.40 3.0 
Jamestown. ..... —6'9.0) 4m 9.2 | Spring Hope*!.......... oT | 42.2) 2.10) T. | Greenhill. 31.4) 4.9 7.8 
Kings Station ...... 4.12 | Tarboro .......... 73 18/| 2.79 Greenville .. 60 9 | 33.4) 3.28 9.0 
Lebanon Springs......... 58| — 8 | 29.4| 4.48| 3.0 || Waynesvilict ...... 67 38.2) 3.30| 4.4|) Hackney..... | 11/347) 3.66) 7.0 
58 | —15 | 27.1) 4.04 5.0 69 20 43.0; 2.65) T. | Hanging Rock.. 6 | 37.0) 2.48) T. 
3.74 4.0 } Willeyton ............... 70 21, 2.28 1.8 | Hebbardsville........... 69 9 | 38.0) 3.29 1.0 
adison Barracks t..... 67 | — 9 | 90.2 2.96 1.4) orth Dakota | Hed 4.21) 
Malone. ........... GO| —10/ 25.6) 4.22) Amenia ................. 42 —17/ 13.2 0.08 1.2 || Hillhouse................ 61 0 | 32.1) 4.33) 12.5 . 
Manhattan Beacht...... | 1.87 1.2 | 44 | —22/17.0| 0.92| 2.2) Hillsboro................ 64 7) 36.1) 3.49) 1.0 
Middietown..... due -| 1.68|...... ose 42) —20/ 14.0, 0.8) 8.0) 631.3 4.84| 11.0 
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IT. record of and other coepereting 


Temperature. perature. 
(Fahrenheit.) (Fahrenheit.) 
3 iT 
Stations 2a a 
Fe | Be ilg¢ By | 
a|§ 3 8 
= a & 
Ohio—Cont’d | | ame. Ins. ° ° Ins. | Ins. ivania—Cont’'d ° 
Jacksonboro ............ 11 33.9 3.30 4.0 || Albany 63 28 | 42.4 14.2 2.0 | Frederick 
Kenton 7 | 33.6) 4.09) 16.4 | Arlingtont 58 16 | 37.1 | 1.52 6.3 
Killbuck 4.18 4.5 61 7 | 36.2) 4.65) 15.9 | Gettysburgt............. 0 | 33.4 
L@ipsic 1 31.4) 3.50) 12.5 | 44.0 | 10.35 |...... || Grampian 2.2 
Levering. 0 4.2% 2.6 || Aurora(near)...........- 40.6 | 1 | Greensboro t 
MoArthur............... 4 3.2| 3.74) T. || —6/ 24.2) 1.60 Hollidaysburg . ........ —10 | 32.4 
McConnelsville ......... 34.8, 4.05) 5.0 Brownsville**.......... 27 | 42.6 | 10.40 — 1) 81.4 
8.22 3.0 | Canyon Cityt............ 8 | 37.3 1.15 | Huntingdonat.......... — 84.2 
Mariettad ............... 11°, 37.8°| 2.55 2.3 | Cascade Locks.......... 27 | 38.7 | 19.60 | 
4/ 33.9| 2.74| 11.1 || Comstock*®*............. 28 | 42.4 | 13.18 | Johnstown 
—4 82.5) 4.15| 10.0 || Corvallisa...........+... 27 | 40.0 | 11.21 | 
Napo oon —2 4.42) 16.0 | Bugenet................. 29 | 42.6 | 10.47; T. || 
New aloxandria 4 3.1) 5.50 9.5 | Fifet...... seve — 3) 27.4) 1.% 9.5 
Wew Berlin.............. 0 | 31.2) 4.04 8.5 | Forest Grove............ 27 | 39.1 | 14.76 6.0 | Lewisburg...........+-+ 
New Bremen see 9 34.6 4.05) 10.5 | Gardiner ..... |. 81 | 46.4 | 20.99 , Lock Haven at 
New Comerstown — 33.2) 4.42| 6.0 | Glenora........... 55 | 21 | 37.8 | 30.14) 19.3 | Lock Havend 
New Holland 10 | 3.5 | 2.91) 2.2 | Grants Pass at. 56, 23 39.3) 6.00) 2.8 | k No. 4t..... 
New Moscow. 4.11 9.9 | Happy Valleyt. 50 25.6 2.08 | 13.2 
New Paris...... 7 33.1) 4.12) 11.0 | Heppner........... 66") 37.0" 2.71) 8.0 |) Mifflin ..... 
North Royalton 3.79 29 8.05 | Ottsville......... 
Norwalk ...... — 4 32.6) 4.05) 11.5 || Jacksonville 56 20 | 36.6) 6.12) 9.5 || Parkert......... 
oO 2.15 .5 || Josepht..... J 1.76 adelphiaa.. 
beri 1 | 32 12.5 | J ht 46 3 | 25.0 17.1 | Philadelphi 
Ohio State University... 11 34.8) 4.29 8.8 | Junction City* 70 30 | 43.0 | 11.13 1.0 |, 
Orangeville ............. 32.1| 4.15| 3.0 Lafayette*® 60 | 30 44.4) 9.81) 4.5) Iphiac..... 
Phil 9 | 34.4 4.6 | Lorella 60 | —17 | 30.0 19.0 | Point PI t 
Plattsburg .......... .... 10 | 34.3} 2.88| 3.0 || McMinnvilleat......... 26 | 39.7 | 15.48 1-8 || Pottstown............... 13 | 37.6 
POMETOY 10 | 2.38 0.8 | McMinnville d**........ 30 | 39.0 | 11.96 1.5 | Quakertown ...... 8 | 34.7 
Portsmouth 2.65 |) Merlin ®® 22 | 37-2 | 7.05 | 12.0} 34.8 
Portsmouth d............ 14 39.9! 2.62 1.3 | Monmouth *8............ 29 | 41.3 | 12.00 2.0 | vodescad 
3.97 5.5 | Mount Angel t.......... 28 | 40.4 | 12.01 0.2 pe « 
Ridgeville Corners...... 380.0) 4.44| 14.0 | Nehalem ................ 25.10 5 | 30.8 
Ripley 9 387.0) 4.04 8.1 || Newberg 41.8) 14.24 3.0 | Salem Corners........... 1 | 30.9 
Rittman —4 31.6 3.88 5.5 | New BO 30.8 | 2.30) 2.0 |) Scranton 5 | 32.2 
BROCK YFIAGES 4.46 | 10.7 | Newport 44.6 | 19.86 | 
10 | 33.4 3.00 3-5 | Pen 37.0 | 1.74 6.9 | Selinsgrove ...........+.. 1 | 32.4 
7.9 || Portland ..............- 1.1 | Shinglehouse............ — 6 | 32.6 
Sharon Center .......... 13 | 32.4) 3. 4-5 Riddles *® 38.3 | 8.80 | 11.0 | Sinmamahoning 
Shenandoah............. 1 31.0! 3. 5.0 || 4.2 || Smethport.............% 0 | 81.4 
9 | 38.6) 3. 11.4 || Salema®® 48.9 8.59 
Spring 11°) 36,2°| 4. 8.0 || Salem Dt. 42.2|11.16| —_|| 5 | 33.0 
BPTINTDOOTO 2.66 || Salmon 30.2 | 22.04 South 10 | 39.0 
Blouteville 3.80 1-0 | Sheridan 42.7 | 13.62 South Eaton ............ 5 | 83.7 
Sylvania. —5| 29.9) 5.48) 11.0 | Silverton *® ........ 48.4 | 10.67 | 
10 87.8 1.65/ 5.5 || Siskiyou*®........ 33.4 4.90 ate — 1) 38.1 
8 | 33-0 4.50| 11.0 | 26.1} 5.34 unbury....... 
23.5 || costes 38.9 | 10.40 Swarthmore ............ 12 | 36.3 
Upper Sandusky ........ 6 | 32.8) 4.85 | 12.0) TheDallest............. 36.6 | 4.15 | 18.0 1 | 82.4 
Van 2/ 31.2) 3.25) 17.5 | ben cc —10 | 2.2 | Waterville ..... 
Vermilion 2/|32.2) 4.55| 22.0 | West Fork *®............ 26 | 41.8 | 12.55 | Wellsboro — 6 20.8 
Vickery 4 $2.6 | 4.08 14.7 || Weston.... 9 | 83.8) 1.65 | West Chester....... 9 | 87.4 
| Williams 20 | 39.2 6.91 | West Newtont......... ‘ 
Ww 13°, 21.0°| 3.98 7.2 | Al 7 | 87.6 | 2.50 White H 6 | 31.8 
Wauseon —5/ 29.0) 6.72); 22.0 | Aqteduct ............... 3 | 33.9) 4.15 | Wilkesbarret ........... 17 | 34.8 
Waverly............ 8 | 36.4) 3.24| 2.0) Beaver Damt............ 2.15 Williamsport ........... 3 | 33.4 
ellington ... .0 | Brookville t............. 
Westerville .. 35.7 4.08 5.6 | Browers 2.94 
el 4.06 | 4.8 || Cameron .......... 2.99 
Woostera ........ 82.8) 3.51 8.2 | Carlisle........ 8.49; 1. 6 
Youngstown 32.3 | 3.46| 4.5 | Cassandra..... 8.68 | 13.0 || Lomsdalle 
Cedar Run ...... 3.35 Narragatibett 
Qklahoma. Center Hall t...... 3.94 Pawtucket .......... 13 | 35.3 
35.1) 0.65) 0.5 ¢ .. 1.44 Providence @ ........... 10 | 36.4 
Anadarkot 40.8 | 2.50 5.0 | Coatesville .. 2.98 Providence 8 | 34.8 
Arapahot . 36.4 | 1.25| 38.1 || Confluence 2.58 South Carolina. 
2.57 | T. Coopersburg 3.22 Anderson ft 
Clifton ool Islana Dain 2.01 Blackvillet ib | 448 
Fort Renot 38.4; 4.0) Drifton.......... 2.07 1.8 || Central 13 | 41.4 
Sill..... 40.8 2.01 2.0 || Driftwood....... 3. 86 Cheraw @t 18 | 44.6 
Guthrie t 40.0 | 2.88) 3.0 Duboist..... 8.73 | 4.8 || Choraw 
2.99 Duncannon.........- 3.67 0.5 WAY evan 
Keokuk Fallst .......... 11 | 40.6 | 10.75 2.0 || 3.02 0.5 Darlington (near) 
angumt ........... ones 12 40.8; 0.92; 6.0) East | T. || 
12 | 39.0| 3.87) T. East Mauch Chunk.. 5.72 0.5 4 
tbe 8.0 2.47) T. Florencet .......++++ 21 | 45.0 
Poncat...... Svaboctoese 10 | 35.6) 2. 1.0 || Edinboro *!............. 21.0 || Georgetown ¢ ......-...+ 24 | 48.2 
Pondcreek t........ 11 | 34.2) 1. Ellwood Junction¢.. 2.0 || Gillisonyille t ........... 18 | 47.2 
Sac and Fox ‘Agency + 40.0) 8. piss 10.1 || Greenwood .....- 
Stillwatert.......... 13 | 38.1! 38. 0.5 Holland ¢ f 43.3 
Woodwardt............. 8|36.5| 1 6.5 || Forksof Neshaminy *!.. Kingstree at .... +++. 24 | 48.6 
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Temperature. | Precipita- Temperature. Precipita- | Temperature. | Precipita- 
(Fahrenheit.) tion | (Fahrenheit.) tion. | (Pahrenheit.) _tion. 
3 3 | | 3 | S 
= 
South Carolina—Cont'd., ° ° Ins. | Ins. Tennessee—Cont’'d. | | | Ins 
Mimgetree dt... 1.80 T. | Memphis ......... 73 48.0 2.41 
Little Mountain.. 48.2) 4.41 | | Mount Carmel t? - 40.4) 4.80 27 | 56.7, 0.10 
Longshore t ...... eee 43.2 4.08) T. || Nashville... 70; 2 | 45.8) 3.23, 
Mount Carmel t ........- 4-41 | | Newport*?... 8| 37.0 74) 2% 49.5 2.08 
Pinopolis *! 76 | 46.6) 1.69) | Nunnelly*'. 70, 16: | 42.0 | | 46.3) 2.15 T. 
Port Royal t 71 0.8) 1.36) | Palmettot.. | 44.4 6 39.8)| 2.93 2.0 
Ridgeway t. 2.27) T. Riddleton t . 6 8/408) 5. Ui 
8t. George t 74 18 | 46.6 | 3-86 |...... Blue Creek **............ 48 0 | 29.4) 0.2% 2.5 
St. Matthews+ 73 18 | 47.2; 1.8, T Rogersville... 2.11" 1.8 || Castlegatet ............. 58 — 14 23.8> 0.80 8.0 
St. Stephens +t copede 1.9 Rugby 63 5.04 6.5 | WOOF 24.2 0.1 
Santuck 70 438 T St. 74 12/| 42.4 6.40) T. Corinne 24.6) 0.70 7.0 
Shaws Fork*! .......... 49.6 | 8.50 | | Sewanee t 62 | 11| 40.0 3.57| 0.5 || 48°) — 64) 20.8°, 0.38 |...... 
Society Hill t..........+. 73 | 21) 45.3) 3.26) Springdale*!............ 72 9/ 41.6 3.07) Fillmoret............... 5O| — 4/ 1.10) 
Spartanburg t*.......... 14/ 42.0) 2.35 )...... Strawberry Plainst.....|...... | | $.81 | 2.8 || Fort Duchesnet......... 2.4) 0.31) 3.1 
Statesburg 7], 4.6) 2.71 Trenton 64, 40.7) 2.0 || Giles T. | 
Trenton 47-9) 396) | Tullahoma t............. 14/418) 7.85| 4.0 || Grover? T. T. 
cosh 16 | 49.3) 1.40 | | Union City 6 12/408 4.99| 8.0 || 1.54) 16.0 
masseet...... 73 | 47.9) 2.08) Waynes 7% 16/418 4.42) 0.5 || 46 6.15 15 
Yorkville... .. 71) 4.75) 0.5) Texas. | || Koosharem ............. 52, —10 | 0.10 ...... 
Alexandria ¢ ............ | St) T. | T. 88 0.00 ...... 
Asheroft | 87 —18 | 24.6) 0.06 |) Amarillo 7.5 | Mantit 2.8) 0.70, 7.0 
Baffalo | 80.4) 0.15) 3.0 Arthur Cityt 5.13 MOADt 5) 0.85) 3.5 
Castlewood ¢ .. | | | 16.6) 0.10 | 2.0) 74) 16/ 46.5) 3.85 | 2.0 || Moroml 0.32 11.0 
| 43) —18/17-8| 0.50) 5.0 Austinat...... 7 | 52.0) 2.0 | Mount Pleasant*t!..... 1.00) 10.0 
Mes eve cose 0.08 1.4 Austind *%............... | 58.4 )....... Omden #0 | 0.85 8.5 
De Smet | 18.1 |......- Ballinger 74, 2.9 52 5 | 2.2) 2.5 
Edgemont ...... 0.10; 1.0) Beeville t................ 5.0 0.45 Parowant — 4/ 23.3 0.90 9.0 
Parmingdsie Boerne*ti............... 27 | 50.8 0.81 montory**........... 38/—12/ 19.8 0.50 5.0 
Faulkton 53 —M | 21.2) 0.04 Brady t 76°; 46.0 1.91 T | 1.37 13.5 
Flandrean 39 | —16 | 17.6 | 0.08 0.8 | Brazoriat ............... | 449 St. Georget.............. 64, 31.8) 0.35 | 
Forestbargt ..........+- 51 | —13 | 21.8| 0.07, Brenhamt.............. 76 | 28/526) 1.71 Salt Lake | @f 
Forest City t 24.6) 0.00 | Burnet *t!............... 7 | 1.30 50 | —18 | 21.3) 0.80| 8.0 
Fort Meade | @| 1/|32.3 0.40. Camp Eagle Passt.... 16 | 51.9 0.00 || Snowvillet............ 38 —12 | 20.0) 0.50 5.0 
-| & —10 | 19.4) 0.16 1.5 Chillicothe ...... 74 15 | 40.9 0.32 3.2 | Soldier Summitt........ 3%) 13.8 1.65 16.5 
Goudyville *t*.........- | 86) 17.4) T. T. || 74 0 | 36.4 0.80 8.0 || Terrace*® 39 — 4) 21.2| 0:42 4.2 
Greenwood |} 0.02) 0.8 Coleman*?... 20 | 44.8) 1.42; T 47 | —15 
Highmore ¢.......... «++. 57 | —12*| 3.2" 0.00 | College Station..... 26 52.6 2.18 Vernal 3% | —12 | 12.2) 0.27 3.1 
Hotch 62 | —11 | 28.0) 0.0 Columbiat............... 7 | 528 2.69 | 
Howard? ....... --| 4) 19.5) 0.10 1.0 Corsicanaat............ 754, 50.24 3.01 Brattleboro 58 | 29.0! 3.80 7.5 
2.0 Corsicana 73 18 47.2 3.41 Burlington t | — 5 2910 1.74 40 
Kimball —10 | 24.6) 0.02) 0.2 || and 54.0) 0.97 58 | —10 | 23.0! 3.78! 3.0 
Lesliet . 64|—12 2.1) T. | T. | Dallast 208 \.... 
Millbank 42 —12 | 17.6 | 0.00 | Deant 2) 87-4 | 0.10) 1.0) Falist 40 
Mitchell t.... 67 —11 0.05 0.4) Dublint | 45.4) 1-35/ T. || 35 
Oelrichs t. 35) 29.2) 1.10| 11.0 Bstellet 199) 253/ T. | — 8) %. . 
Parkert .. 4 | —14/ 21.1) 0.02) 0.2) Flower Blufft 26 | 58.0 0.10 | | 
Parkston .. | —10 | 23.8) 0.00 | | Forestburg 16 | 40.4) T. 3 
Rapid City 1.3 Fort MeIntosh........... 80 | 23 53.3 0.00 40 
0.20 |...... | Fredericksburg *+! ..... | 47-64) 1.51 Woodstock 7 | | 2-2) 4.84) 5.0 
Sioux 42 —11 19.4/ 0.05| Georgetown*!........... 77 | 24) 48.0) 1.48 Virginia. 
Tyndall t... 61|—6/27.6)| T. | | 8.10 Alexandria .............. 66 10 | 37.0) 0.58 0.6 
Vermillion T. | 74 18 | 42.2) 1.54 0.5 | 76 12 | 39.4) 1.78 4.2 
| T. | Grahamt...........-. 76) 17 | 48.6) 3.46 )...... AVOMT 73 | 11/802) 4.35) 3.0 
15.2/ 1.43' 7.4 Grape Vinet............. 71 2.24 1.0 Bedford City t........... 65 16 | 38.0 3.83 4.0 
Wentworth | —14 | 19.4) 0.08 0.3 Hale Centert............ 74 13 | 4.2 0.17 1.7 Big Stone Gapt.... 68 22 | 32.6 3.35 7.3 
Wessington Springs t 0.07 2.0 Hallettsvillet....... coool 253.4 «1.08 | 71 25 43.0 3.30 3.2 
56) —5/|%.6/ 0.06 /...... Happy t.........+ 72 3| 35.8 0.25| 2.5 || Blacksburg.............. 64 9| 3.4) 3.41) 5.0 
Tennessee. | Haskellt ................ 19/ 43.1 2.12| 1.5 || Buckinghamt........... 71 | 5/366) 1.77) 1.8 
Andersonville *! ........ 65 13 | 40.4) 2.% 3.2 | Henrietta ............... 74 17 | 42.9, 4.48 2.0 || Callavillet .............. 68 18 | 41.2 2.31 0.5 
Bluff City 2.20 5.0 | 76 20) 53.5) 1.77 Charlottesville .......... 70 8 | 30.7) 3.51 3.5 
68 18 | 43.6 3.79 0.2 | Huntsvillet ............. 74 2%) 3.3) 2.70 Christiansburg t......... 1.97 3.1 
Byrdstown ¢ 69 5.42) 4.2) Kerrvillet............... 72 20 46.6 1.55 Fredericksburg t........ 67 18 | 30.2; 1.12/ 238 
Carthage? 5.32) 0.7 || Lampasast.............. 76 22 | 50.9)| 1.19 Hampton ........ 66 21 | 43.8) 3.08 5.0 
Charleston 2.98 | Leakey t 78 | 18/512) 0.92 Irwint........ 68; 8 87.2) 1.25| 3.0 
Charlotte 7 2, 4.8) 3.64 2.0 || Liano*t 74 27 | 50.2) 0.75 Lexingtont.......... 68 10 | 37.5.; 2.98 2.4 
Chattanooga 1.7 Longviewt .............. 73 24 | 48.4 3.26 Urg ...... > 3.1 
70 | 41.0) 5.08 8.2 | Luling? «| %% | 52.3 1.32 68 8 | 87.4) 2.37 1.0 
CHntON 8.74) 20) Marshallt............... 69; 49.1/ 6.10 Marion t . 664, 44) 36.94) 3.87) 4.0 
Covington f 68 21 45.1) 4.02 2.8 Menardville*t'.... .... 7 19 | 46.2) 1.21 Montereyt 58 0 $2.4, 4.54 2.1 
Decatur t.......- 66 10 | 41.1 | 3.52 1.1 || Midlandt ............... 83 10 | 1.00; T 2.5 
t 66 16 | 42.1 3.76 5.8 | Mount Blanco t'.. ..... 74 T. T Nottoway 72 41.9) 2.11 2.0 
Elizabethtom f..... 1.9% | 3.2) New Braunfelst ........ 73 | 27) 51.4) 1.08 Petersburgt............. 70 16 | 40.4) 2.13) 40 
Fairmount *!............ | 87.0°) 3.46 72 3.07 Richmond (near) t 73 13 | 41.2; 2.00 3.9 
Florence ¢ 68 13 | 42.6 5.38 | 0.8 || Paleatine ymoun 15 | 41.6 | 3.70 2.3 
Pranklin ¢ 69 10 | @.7)| 5.42 45 Parist 71 19 | 44.3) || Salem 70 16 | 41.5) 3.76 3.0 
Greenevillet | 68 8 | 30.4) 3.06 cous 1.29 0.2 | Saltville 68 8 | 37.2) 2.78 4.2 
Hohenwald*t*.......... 14 | 37.5 5.08 1.0 Rockport *!............. 74 BD | Smithvillet.............. 67 15 | 39.1) 1.12 4.2 
Jackson 18 | 8.20 | Rock Springs +.......... 16 | 46.8 0.60 Speers 2.74| 5.2 
Johnsonville? ...........| 4.3) 4.41 O.B |) 85 2 | 57.38) 0.86 Spotisvillet............. 69 18 | 40.4) 2.45 3.9 
3.544 0.8 | San Antonio............. 76 2954.9) 0.40 67 7 | 87.0) 3.72 3.0 
é | Bam Marcos 1.97 7 837.2) 38.34 2.6 
3.71 0.8 || San Marcosd........... 73* 53.0") 1.83 67 5 | 35.3) 3.34 2.5 
5.46 T. | Sierra Blancat.......... 68 19 | 49.2) 0.45) T. 19 | 43.0 | 2.74 1.5 
2.40 1.0 | Stafford t............. 2/538.5| 2.00/- 14| 40.0, 2.80) 6.0 
4.%| 0.8 || Sulphur Springs*+!.....| 76| 26/46.5| 5.21| T. | 15 | 40-0 
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TaBLe II.—Meteorological record of voluntary and other cooperating observers—Continued. 
Precipita- | Temperature.  Precipita- | Temperature. | Precipita- 
tion. | (Pahrenheit.) | tion. | (Fahrenheit.) | tion. 
| 3 gig) dia) 
| 
| Ine. || West Virginia—Cont’d.| © | | © | Ine. | Ins. Wisconsin—Cont’'d. © | © | Ine, | Ine. 
| 21.08 2.0 || Morgantown dt ......... 69 10 | 35.8 1.85 1.3 || West Bend .............. | 4 —2/ 24.4) 1.40 8.2 
6.12 8.5 | New Martinsvillet...... 66 4 33.8) 8.93 6.0 | Westfield t ..... 48 —6 2.4) 1.75 2.5 
Ashford 13.10 | 24.0 Nuttallburg t 68 11 | 36.9) 1.87 1.0 | Whitehall t.............. | 48 —22 20.2) 1.30 6.0 
9| 36.4 6.88) 18.8 | Oldfieldst!.............. 68 0 | 36.5) 2.58 1.0 || - Wyoming. 
Cascade Tunnelt....... 48' 11'| 29.6' 16.50°\°165.0 | Parkersburg 4.4 || Big Horn Rancht........ 54 22.0 | 0.08 0.7 
| 11/86.0 4.06) 21.0 || Pennsbpro 70 6 | 3.80 7.0 ve 1.8 
52 8 | 32.0 38.22) 2.8 || Point Pleasantt......... 70 12 | 38.0 3.51 |...... || Embart 70 —14 0.50 5.0 
10 | 44.6 |... Powelltont 64 11 | 34.6 2.91 6.5 | Fort Laramiet....... — | 0.80 0.4 
Coupeville? 61 2141.6 2.81 2.2 || 2.75 | 11.0 || Fort Washakie.......... 48 —10 2.2) 0.00 
East Clallam ...........- 11.0 | Sandyvillet 70 9 | 37.4 3.06| 3.8 || Fort Yellowstonet ..... 44 —6 19.0) 1.29 13.1 
East Soundt............. 60 | 41.7) 6.78 4.0 || Spencer -+| 87.8) 2.00 1.0 || Lander (V. 49 —9 0.00 
Ellensburg t............- 2.25 )...:.. || Tannery*!............. 64 14/| 35.8 |..... -| 3.8 Lamder (W. B.) 2; 
Ellensburg (near) ....... 48 —2/ 238) 21.0 2.70 7.0 || Laramie | 45 | —16 15.4/ 0.33 |...... 
Fort Simcoe............. 54 | 10 | 38.6 2.81) 15.5 || Wheelingat............ 4.04 6.0 | Sheridan ........... 5B) —16 23.6) 0.25 2.5 
Fort Spokane ........... | 1.3 7.5 || Wheeling dt............- 68 38.2) 3.85 6.0 | Sundance ..........-...- | 48 |—12 21.8) 2.10) 21.0 
Grand Moundt.......... 56 18 | 39.2 13.09 0.7 isconsin. Wheatlandt............- | 88 | 0 29.6) 0.70 7.0 
4 —5/22.3 1.45| 18.9 || Amherst............ 47 | — 1.71 Mexico. 
Lakesidet ............... | 11 | 31.8 2.25 | 15.5 6 —9/ 19.6) 1.07 4.5 | Ciudad P. Diaz.......... 80 22 55.2) 0.00) 
BB 43.6 15.76 3.2 | Apollonia *t!........... 42  —12 21.8) 1.04 6.0 | Leon de Aldamas....... | % 34 (56.8) 
Madrone*t'........ .... 59, 2/|40.6 9.49 7.0 | 40 —20/ 19.4) 1.66 8.5 7% | 55.8) 0.00) 
Mayfieldt ............... 56 38.2 12.02 4.0 || Bayfield 42 21.0) 1.40| 14.0 || Puebla ..........+ | % 38 | 57.9 | 0.00. 
Monte Cristot........... 62 18 | 35.2 2.14 | 198.0 || Beloit ....... —3 1.57 2.1 || Topolobampo*!.......... 5O | 68.7 0.00. 
MoxeeValleyt.......... 59 — 8/318 0.42/ 2.1 || Black River Fallist ..... 4 —5/ 2.4) 0.48) 45 New Brunswick. 
Neah Bay 1.5 || Boscobelt....... 52 1|%.8| 2.06) T. | 2.7) 4.10, 7.2 
New Whatcomt........ 64 17| 41.7 4.26 2.0 | Butternutt...... 46 —26 | 18.0) 2.08) 15.5 West Indies. 

| 697) 25) 48 22.4) 1.26 |...... Grand Turk 1.62 | 
Olympiat® | 23 40.8 14.96 2.0 22.4) 1.50 5.5 
| 54) 17 | 36.2 2.22 | EXPLANATION OF SIGNS. 

rt NGeies | * Extremes f m u fro 
49 4 30.3 3.22 23.0 21.1 0.90 6.0 + Weather Bureau instruments. 

Pysht ........ 5.0 17.6 1.91 11.6 t Record furnished by the Arrowhead Reservoir Com- 

Sliver Creek *!.......... 10.0 | Hartford 1:06 | 4.0] 

Snohomish + seeeeeeeeeces 63 24) 40.8 | 7-44 6.2 | 25.0 1.92 2.4 A numeral following the name of a station indicates 
PTTTT 19.0 | 17.6 0.95 9.5 the hours of observation from which the mean temper- 

8 illaguamish t eecceceees 59 19 | 37.0 4.15 2.5 | 24.4 2.05 T. ature was obtained, thus: 

Sunnysidet 61 —7 33.8 0.78 19.7 0.% 6.5 1 Mean of 7a. m.+2 p. m.+9 p. m.+9 p. m.- 4. 

Tacomat.... 39.8 10.85 | 6.0 | La 12.5 2 Mean of 8a. m.+8 p. m. + 2 

Tatoosh Island.......... 24.0| 1.94] 2.8 Mean of 7 a. m.+7 p. m. +2. 

36) 40.4) 17.27) 8.6 || side begs 26.6) 0.78| 6.8 ‘Mean of 6a.m.+6p.m.+2. . 

65 14 | 37.5 12.85 | 5 Mean of 7 a. m. +2 m. + 2. 

Wenatchee Laket....... 40 4} 108.5 } 4 —18 | 19.3 1.28 12.8 7 Mean from hourly readin of thermograph. 

West Ferndalet.... .... | 60 18 | 40.6 5.46 5.0 | Milwaukee 3.1 Mean of 7a. m.+2p. m. +9 p. m. +3. 
West Virginia. Neillsvillet sevese 6 —16 21.5 1.40 5.0 ° Mean of sunrise and noon. 
Beverly t eeeeeerseseseess 70 | 12 | 35.8 2.99 6.5 New Holsteint.......... 8 0 | 29.0 1.31 2.4 10 Mean of sunrise, noon, sunset, and midnight. 

63 6 | 33.0 2.20 1.5 Oconomowoc t ........-- 53 — 9 | 2.1 1.3 1.0 The absence of a numeral indicates that the mean 
Bluefield 7 |: 87.0 3.27 499 2.42 9.5 | temperature has been obtained from daily readings of 
Buckhannon at ......... | 2.68 5.5 | Osceola t 44 | —16 | 18.2 0. 16 1.2 the maximum and minimum thermometers. 
Bueckhannon?*.... 70 15 38.4 eleceses Oshkosht 51 —1 26.7 1.00 5.0 An italic letter following the name of a station, as 
Charleston ccs in sees 38 | —14 18.3 0.31 8.0 Livingston a,” “ Livingston indicates that two or 
Dayton 63 | 16 | 37.6 Pine Ri GPF 48 8 23.4 1.9 7.1 more observers, as the case may be, are reporting from 
Elkhorn t 68 | 9 39.7 2.98 9.2 Port Ww ashin 4 28.0 1.55 2.0 the same station. A small roman letter following the 
Ellat See weer eee eeeseees 62 12 85.6 2.59 3.5 | Prairie du OM cesccess 55 am 6 25.0 2.04 1.2 ame of a station or in fi re columns indi tes the 

Fairmont t 2.33 5.0 || Racine*®™ 48 | — 4 | 27.6 number of days missing from the record; for instance, 
Glenville t.. 96 16 | 36.8 3.24 6.0 Royalton TIT 6 5 | 22.8 2.48 8.0 denotes 14 days missing. 
| e y ng 

BOOM T cccccccccccccces 70 13 | 36.1 2.23 6.8 | Sharont ......-.-+.-eeee« 53. — 6 | 24.6 3.44 T. No note is made of breaks in the continuity of tem- 
Green Sulphur .......... | 12) 384) 0.75) 0.1 || Shawano 48 1.70) 5.0) perature records when the same do not exceed two 
Harpers Ferry t | 2.88 1.0 | § MOTT ces 47 —20 | 18.3 0.70 4.0 days. All known breaks, of whatever duration, in the 
Hewett 72 18, 39.5 2.78 || Stevens Point t+ — 5 | 21.6 0.76 3.2 precipitation record receive appropriate notice. 
Hinton bt 14 | 89.4 4.5 | Valley Junctiont....... 6/228) 1.30) 0.2 
Leachtown t .....- | 3.05 B.2 || Viroqua 3.6) 2.0 1.0 October Review, 1895, Chart V, headline for ‘‘ Horizon- 
Marlinton 6 —3/ 32.4 4.14| 9.6 || Watertownt............ 50 2.05| 4.5 || tal Magnetic Force” read “ Deflecting Magnetic Force.” 
Martinsburg? ........... 65 35.2 3.05 3.0 | Waukeshat ............- —3 26.6} 1.82 3.8 Page , Notes by the Editor,” The Great Storm of 
Monarch 68 8.5 | Waupaca®!.............. 38' 1.40 0.4 || October. 1896, in the Gulf of California” read The Great 
Morgantown at.... 0.1 || Wausau t............ 4 | —5/212| 1.36] 4.0 |! Storm of October, 1895, in the Gulf of California,” 
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Taste for ssh her of Hts December, 1895, 
Abilene, Tex... | as 10.1 me|ms| msl mel ac as | 
Abilene, Tex........../ 9 23) 91) 11.1) 13-5 | 13-9 | 14.0 13.4/ 12.3) 7-6) 7.7/ 88) 96! 10. 
Aibany, 7-4) 7.7) @6| 64) 66; 7.8) 9.5 | 9.9! 10.3 10.7 | 10.3 10.0) 94) 86 82 84) 78) 
Alpena, 9.9 | 92) 93 89) 89! 91) 91! os 9.9 | 10.9 | 10.6 | 10.5 | 10.2 93) 94) 94) 97/97) 94! 
Amarillo, Tex......../ 15.2) 15-3 | 14.8 | 13.6 13.8 13.5 | 14.1 13.8 | 13.6 | 14.6 | 15.4 | 15.6 | 16.7 | 17.3 | 18.3 | 47-9 14.3 | 12.4 | 13-2 | 13.4) 13.9 147 
Atlanta, 11.5 | 10.7 me 10.8 | 10.2 | 10.5 11.6 | 12.0 | 12.9 | 124 | 12.2 | 12.0) 12.8 | 19:8 | | 11.9) 11.9 12-4 12.1) 116 
Augusta 4.1! 4.29) $2) 35) 43/ 43) 40! 4.4) 5.5) 6.0) 6.4) 7-5/ 88! 87] 99 7-0/ 62) 59) 49 48/47) 49) 5.7 
Baker City, 5.9) 5.9/ 62! | 66/53) 63/ 6.5) 6.3) 5.7) 64/ 62) 53) 6.0) 6.4) 5.4) 5-9/ 66/63/57) 
Baltimore, 8.0) 7.8/ 7.6! 74 6.9 6.9 7.6) 85) 91) 8.7) 95) 98 %.7/ 86! 8.1/7.8! 7.6) 7.6] 8.1 
Bismarck, N. Dak.:::| 9.7/ 93 103! 90 9.3) 9.6 0.5 | 8.4) 9710.0 11.8 13.4 14.3 13.0 12.0 | 10.9 | 98) 10.2 
Block Island, 2.1) 21.0 91.0 21.1 ms 21.1 / 21.8 | | | | 19.8 | 20.8 19.0 18.8 | 19.1 0.2 2.7 | 20.8 | 21.1 | 90.4 2.6) 90.5 
Boston, Mass........./ 18.2 13.9 | 13.9 13.6 14.1, 13.8 | 13.6 | 12.8 | 14.0 13.9 13.6 13,7 13.3 | 13.0 | 18.6 | 12.8 | 11.8 | 11.6 12.5) 12.6 | 12.7) 12.5 | 13.0 13.1 13,9 
Buffalo. 13.7 | 13.9 4.1 | 14.3 13-6 | 13-9 | 13.1 | 13-0 | 12:9 | 38-0 | 15-6 | 15.5 | 15.2 | 15.4 | 4.9 142/146 ing 13.8 | 13.0 | 13.5 | 14.3) 147 
Cairo, 12.3) 11.8 11.4 10.6 | 10.3 | 10.1 | 10.0 | 10.8 | 11-7 | 11-8 | 12.0 | 12:5 | 194 | 11-3 14.1 10.9 11-2 41:4) 34/4 
Cape Henry, 15.8 18.9 16.1 | 16.2 | 36.4) 16.5 | 1-7 | 15-0 | 15.5 | 15-7 | 15.5, 15.2 14.2 | 13.1 | 13:2 | 13.7 | 13-6 13.9 14.9 152) 14°9 
Charleston, 8. 6.9) 69) 7.3) 74) 7.7 | 7.5/7.9) 7.8) 82) 8.7) 8.8/ 92) 88! 84) 7.0] 7.4!) 78! a1] 7.8 
Charlotte, N.C......./ 6.0 | 64 6.1) 64 5.6) 6.0. 69) 64) 76) 8.3) 8.7) 92) 96) 95! 8.2) 7.3) 7.0) 7.0) 7.6/ 7.3) 69) 73 
Chattan Tenn.../ 7.5/ 68) 65) os 6.7) 6.6 6.7 | 7.9) 94) 10.3 | 11.0 | 11.3 | 11.2) | 94/ 88) 7.5) 82) 8.9/ 88) 
Cheyenne, Wyo 12-8 | 12.9 | 12.5 | 12-1 | | | 193-5 | 14-4 | 14.7 | 18.8 | 14:8 | 18:3 | 19-8 | 0.1) 21-1 906 | 19.9 | 14.5 | 12.9 13.0) 13.9 13.7 | 13.5 15.9 
Chicago, 0.2) 19.3 / 18.9 18.4 18-1) 17.9 17.9 | 18-4 | | 17-8 | 18.5 | 18.7 18.8 | 18.8 | | 18.8 | 18.9 | 19-3 | 19.9 | 19.9 18.8 
68! 73 7.7 | 8.2 83) 8.9) %5/ 10.1) 10.1) 97) $9/ 86) 7.9) 79) 7.3 | 69) 
Cleveland, Ohio...... 18.5 | 13.4 | 18-7 | 18.5 | 13.8 | 14-2) 14-7 | 15.5 | 15.5 | 16.1 | 17-0 | 17.3 17.9 | 18.1 16.8 | | 13-9 | 13.9 14.1 14-7) 15.2) 14.9) 14.2) 454 
Columbia, 9.8 | 95/99) 95) 88) 82) 8.7) 9.0) 10.1 | 1-2 | 191 | | 12-1 | 11-6 | 10.7 | 9:9 | jos 9910.0) 98 193 
Concordia, 6.9 67, 62) 6.3) 64. 6.3) 5.9) 6.0) 7-2) 84) 96) 10.4 | 10.5 | 10.2] 6-0) 64) 67) 7.5 
Corpus Christi, Tex..| M35 11.0 11-1 110 10.1) 92 9.6 10.2 | [11.8 | 18.0 | 18.0 | 18.2 | 13.5 | 18:5 | 19°9 1.4) 97) og) 99/102) 
Davenport, Iowa...../ 9.6 88) 91) 8.8/ 8.8 | 9.4) 10-6 | 10.7 | 11.2) 11.6 | 11.9/ 11.5 10.4) 9.7 9.5 | 95) 98) 9.8 
Denver, 86) 96) 90) wes 10.6 | 10.5) 10.1 | 9/3 8.4 11.0) 11.5 | 10.7 | 44.1 M-5/ 11-2) 10.1) 9/2 | 98/97) 92) ge 
Des Moines, 7.3) 7.0) 75) 7.4) 7.5) 7.7) 9-1) 10.0| 10.0) 93) 8.7) 8.0) 7.6) 80) 7.8. 8.3 
10.9 11.3 | M6) 11.8 | | | | | 13.5 | 18-8 | 13.4 | 13:1 | 19.4) 11.6 | 11-2 11.1 | 11-6 | 12.0 | 11.3 11.9 
Dodge City, Kans... 9.0 9.5) 9.7 9.2/0.5 | 6.8 14.5 | 14.9 87) 92) 8.6) 8.5) 10:4 
Duluth, Minn......... 86 87 9.2 | 9.4 | 10.2) 10.6 10.5! 10.7 | 1.8 | 10.1 9.6) 85) 9.5) 10.5) 1.5) 9.7) 95/301, 9.9 
Eastport, 18.9 | 14.9 18.9 | 14.7 | 14.5 | 15.0/ 14-5 | | 15.4 / 15.5 16.4) 16.2 | 15.8 | 15.3 | 14.8 | 13-9 14.8 | 15.3 | 15.9 15.9 | 14.3 | ig. 15.0 
El Paso, 10.2 | 96) 94) 88) 90) 86) 98) 103) ins | 13.7 | 14.0 12-4) 10.8 | 10.7 10.1 | 8.7) 40.4 
Erie 19.8 M43 14.4 | 13.8 | 13.2 | 18-0 | 12-9 | 12-7 | 13-5 | 13-5 | | | 14.3 | 18.4 12:9 | | jo | 13-5 13.4 13.6 | 13.8 | 13.6 
Eureka, 5.3 | | 47) 5.7) 47/45) ae 44/42) 38/40) 3.8) 43) 5.0 7.0 | 7.4 8.4) 8.1) 6.7) 6.6 | 65/61/63) 55 
Fort Canby, Wash....| 20.8 %.6 | 22.2 22.5 93.8 | 24.0 | 23.6 | 99.9 | 2.0 23.2 23.1) 2.5 | 21.3 2.3 | 20.9 21.1 | 99.4 | 22.4 
Fort Smith, 6.3, 7) | 6.8) 65) 67) 7-8) 7.5/7.6) go 8.9/ 10.2) 99 ‘g's 60! 65! | 7.6 
Fresno, 28/ 27/ a7] | 3.5/ 33/ 36/35) 29) 8.2) 32) 80) 24) 36 2.6; go 
Galvestou, 19° 12-8) 11.8 19-9 12-0 | 11.8 | 12.1 | 12:2 | | 28-2) 18-2) 11.9 | 41.7 | | 19.1 1.3 11.1 11.8 125 12.3) 12.4 
Grand Haven, Mich.. 11.3) 1-5 | 11.9 11-9 | 1.5 12.3/ 12.4 124 12.8 19:1) 1-7 | 1-1) 10:5 | | 10.9 | 10.8 10.9 11.9) 41:5 
Green Bay, Wis.......| 7.6) 7-9) 7.5) 7.6) 7.8! $1) 8.0) 88) 91) 99) 10.5 | 10.7 | 10.0 9.0) 93! 9.3 | 8.7) 8.7 | 8.0 | 8.8 
Hannibal, 92) 95/101) 98) gs 25) 90) 11.0) 120) 128) 12.6 | 12-6 | 12.3 11.6 | 10.2) 9.6. 96) 99) 99 10.2) 100 10.4 
Harrisburg, 6.6) 65) 7.0) 68 $7) 72! 7.0] 63! 83) 84) 87) 7.6) 68 6.7 6.5/ 7.0) 62) 7.2 
Hatteras, 15.5 | 16.6 | 17-9 17-9 | 17.8 | | | 18-0 | 16.0 | 16.4 | 15.6 | 15.6 16.1) 15.1 14.9 15.5 | 15-6 | 15.3 | 14-7 | 15-0 | 14.9 | 15.3) 
Havre, 12:2 | 9-0) 13.4 13.7 | 18-9 | 18.4 12.6 | 12.5 | 12° 18.1 15.3 | 16.0) 16:5 16.1 14.9) 13.3 12-4) 18.1) 12:9) 13:1) 
Helena, Mont........./ 9.1 8.8/ 89! 7.7) 83) ae! 85) 9.0) 92) 92) 102) 94) 96) 95) 
Huron, 8. 11.9 | 12-3 12-7 | 12.6 | 11/8 | | 1.5 12-8) 14.0 148) 15.7 | 18.1 17.9 | 14.6 | 13,1 (134/142 144 14.0 13.2) 13.9 
Idaho Falls, Idaho 7.6) 7.2 62) 6.0 6.0) 64) 57) 55/ 67) 6.8) 65 7-8/ 7.5) 87) 86) 89] 80) 82/76) 75| 
Independence, 5.0 | 5°3 5.3) 5.7 5.6) 53) 64) 88) 69) 58) 8-7) 65) 64! 64) 6.0, 6.7) 7.1) 60) 5.5, 64 
Indianapolis, Ind..." 7.1) 7.9) 76) 7.8 | 7.3) 7.4 | 7.7) $6/ 82/ 82) 79) 7-8 | 6.8) 64) 66) 71) 76! 79) 7.6 
Jacksonville, Fla.....| 5.2) 5.3) 52) 5.0) 49) $8) 5.0) 5.8) 62) 69 8.6) 92) gg. 90 74 6.6) 6.4) 5.9 6.0) 5.9) 5.4) 67 
Jupiter, 10.8 10.7 10.6 | 10.7 | 10.9 | 98) 97) 10.9) 13.4 | 13-4 | 13.1 13.5 | 12.6) 12.0 | 10.8 | 10.4 | 10.5 14.3 | 10.6 11:3 
Kansas City, Mo..." %3/ 90) 94 9.0) 90 91) 90) 97) 10-0 | 10-5 | 10.6 | 11-1 11.3) 11's 11-3 / 10.5) 9.9) 9.6) 92) 92) 
Keokuk, 39 8.0) 7.7! 7.5! 7.7) 8-0 | 92) 96) 99) ios! 0.0; 96) 97) 96 8.5/ 8.7) 85) 89) 8.0, 86 
Key West, Fla...) 12.7 / 186/124 18.7 | 12.0 | 12.1 | 12.5 18-0 | 13.9 | | 18.50 14.5 4.1 | | 18-6 | 14.2 14.4 14.0 13.5 13.0) 13.3 
Kittyhawk N.C......! 7 | 16.0 | 16.2 | 37.2 | 17.2 | 36.5 | 16.9 | 16.8 | 17.6 | 18.5 | 47.3 | 175 17-5 17.1 16.7 16.6 16.7 16.6) 16.6. 16.3 15.7 | 15.3 | 16.0 | 16.0 | 16.7 
Knoxville, 4.6) 46/495 48) 44] a5) 55) 61) 7.6) 7.9) 7.7) 6.9) 48) 46) 45) 4.2) 5.3 
La Crosse, Wis... 65/69) 73) 7.5) 74 7.1) 7.0] 2.4] 81) 82) 7.6) 7.5) 68) 79) 6.9) 6.4) 74 
Lander, 34) 31) 32) 25) 31) 30) 3.5 | 47) 5.5 5.5/ 63) 5.9 4.6 | 46) 37) 39) 38) 
Lexington 18.3 18.8 | 13.5 / 13.6 14.4 14.0 | 14.5 | 14.4 4214.9 15.4) 164 16.4 17.2 | 14.0 13.3 18.2 18-2 13.5 | 13.4 / 13.4/ 
Little Rock, Ark...... 9) 90) 83) 85) as | 7-8) 8.1) 10.7 | 11.7 | 12.0 11.7) 11.9) 12.0 10.9 9.4) 85) 91) 88) gs 
Los Angeles, Cal. BS) 80) 32) 36) 35 $1) 3.4/3.6) 31) 35) 4.0) 40 35! 32) 49) 40) 26) 25/31 
Louisy le, Ky... 83) 89) 88) 90! 91) 88! Be! 10.0 | 10.7 10.3 | 10.3 10:2 | 89) 87) 91) | 88/84) 
Lynchburg, 28/81] a5] | $2) 59! 62) 64) 51) 49) 48 42) 35/39) 84, 49 
Marquette Mich....../ / 18:2 11/3 | 30: 10.1 | 10.4, 10.8 11.0 12.1 13.1 13.4 12.8 126) 12'7 | 10.3 | 10.1 11.0 12.3) 13.2 / 126/129) 11'8 
Memphis, Fenn......./ 186 | 18.7 13.2 13.9 12.4 / 12.9) 12.7 12.5 | 19.4) 12.3 12.9/ 12.4) 11.5/ 12.4) 194) 12.6 1-8 | 11.1 11.5 / 19.1 | 19.5, 13.4 12.5 
Meridian, 5.9 | 65) 54) 5.9/ 7.1/7.5) 9.2) 9.5 9.6) 97/ 91) 69! 55 57) 56/61) 61) 
Miles City, ¢.8| 7-0) 66) 6.0) 7.1/ 67) 66) 75 8.5) 84/ 85| 65 5.9) 62) 6.4) 62! 61) 6.8 
Milwaukee, Wis... 10.3) 98) 10:7 10-4 10.7 | 10.5 10.7 11.8 | 11.7 | 12:2) 13.0 12.7 11.8 11.1 | 11.0) 11-4) 10.8) 11.3) 11.2 
Mobile, | 62) 61 5.8 6.0 | ad 7.6 | 10.2) 11.6 12.0 | 12.7 | 12.5 18.8 | 11.1 88) 83) | 7.2) 
Montgomery, Ala.....| .7 61) 55) 55 55) 60) 7.1) 83) %1) 9.4 10.0 | 10.8 | 68) 7.3, 75 7.5) 74!) 74 
Moorhead, Mime 10.5 | 10.5 | 10.9 | | 11.2 10.5 | 10.6 | 10.8 | 1-7 | 18.1 | 13.2 | 13-1 | 12.2 | 11:8 | 10/9 10.8 | 11-3 | 10-7 | 10.5 | 30.1) 
Nantucket, 15.3 | 3,9 14-8 | 14-0 14.1 | 14-6 | 14.6 | | 18.6 | 15.0 | 16.1 | 16.1 | 16.2 | 15.1 | | 15.1 | 15.0 | 14.7 | 14:9 | 15.2 | 15.3 | 15.0 | 15.8 | 14.9 
Nashville, Tenn...) 8.5 | 7-9! 7.5! 74) 74) 7.7) 89 93 10-2) 11.1 11.2 | | | 20-4 | 98/101) 9.4) 93) 8.7) 94 
New Haven, Conn...) 10.6 | 11.8 | 1.5) 10.3) 9.8) 11.0 12.3 12.5 | 12.7 | 12.7 | 12.3 | 11.4 | 98 10.5 10.6 “st 10.3 10.5 | 11.0 
New Orleans, La...... 88 85) 91 97 10-2 | 11.1 | 11.6 13.3 | 14.0 12.0) %1/ 96) 91) 90) a7 8.5) 10.5 
New York, 16.2 | 15.9 19.5 15-6 | 15.8 | 16.0 | 15.6 | 15:5 16.2 16.0 | 15.3 15.4 | 15.4 | 15.7 | 16.8 | 16.6 16.2 15.9 16.6 17.1. 17.6 17.9 17.4) 16.2 
Norfolk, 91 97) 97) 94) 95] 96) 9-3 93) 10.2) 10:5 | 10.0) 9.8 8&7) 88) 91) 94! 94 
Northfield, 1 | 2) 7-9) 80) 88! as 8.9) 9.4) 10.5 | 10.9 1.2) 11.3) 104) 91) 93! 82) os 
North Piatte, Nebr...) 7.6 | | 7.4) 0.7) 7.8! 7.1) 7.11 7.5 10.8 12.5 | 4.5 14.7 | 18.7 1.1) 9.0) 89. 8.9/ 95 
Oklahoma, Okla...... 8.5 8-0; 85) 88 9.1 93) 99 0.2 11.0 11.4 1.5) 12.0/ 12.4) 12.0 | 11.7 | 40.3 8.4 | .7.7 8.5 | 8.6) 87) oF 
Omaha, 74. 7-5) 7.8) 7.0) 7.2) 7-4) 83) 89) os 10-2 / 10-1) 9.4) 84) 72) 76) 76) 7.8) 7.9) 7.9!) 
Oswego, N | 18.2! 129 13.4 | 13.8 | 13.0 | 18-6 | 13.4 13-9 | 18.8 | 13.5 | 13.9 | 13.6 | 12.7 | 12.6 | 12.5 | 13.2 | 13/9 12.7 | 13.1/ 12.7) 3.2 
Palestine, 87) 82) 78) 7.4 7.0) 69) 7.1) 9.3) 9.8 | 10.5/ 9.9 6-0 | 7.8) 8.5) 8.7 
Parkersburg, W.Va... 4.3) 4.4 42) 41) 43 48/55! 68! 64! 73) 7.5! 8.0! 81! 5.9/ 5.5) 55) 50 51/47) 5.7 
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TABLE VI.—Average wind movement, ete.—Continued. 
0.4 P 10-5 / 10.1] 9.5] 98] 8.8 | 8.8 | 9.5 11.0 41.9 12.4 | 18.1 13.7 | 13.6 | 13.6 | 12.7 | 13.5 96) 99 9.5 wel 10.7 
8.4 Ph | 11-5 | 11-4 | 10.6 | 10.4 | 10° 10.2 | 10.7 | 11:4] 12.2 | 19.1 12.6 | 12.8 | 11.7 | 11.6 | 10,4 10-8 | 10-9 | 11.6 | 12:3 | 1.9) 
£1] 84] ag] $2) 82/ 81] ra} 54] 52] 29) 80) a1] ag! 4.7! 4.0 
67! 69] 6.8 7.2 | 7.4!) 7.5) 9-9 | 11.5 | 11.5 | 19°7 | 96) £3 7.6) 7.4] 
Le 68) 66! 61] £8 63/ 79! sol 8.3/ 86/ 85/ 6.8) 66/ 73] 7:6 79 
5.7 83] 60] 62! 66] 6» 6.6) 72) 71] 74 7.4] 6.6! 67 63) 73] 6.7) 67 
60 11-4 12.0 | 12-0 | 12:9 | 49° | 11-9 | 11-7 | 11:8 | | 12-6 | 13.0 | 13:7 | 18.5 | 13:9 12.2 | 11.0 | 10.8 | 11:3 | 11:9 | 12.3/ 12.0; 
9.6) 98 89/ 90] 8.3/ 88) 82] Bo 7-5) 7-8) 7:7) 80| | 8.6) 8.9 | 8.7 
10-4 | 10-8 | 9.8 | 10:5 | 11.0 | 10.7 | 9.6) 96 10.6 12.5 | 11.8 | | 11.2 11.3 | 11.5 | 11:3 | 40/5 | /10.1/ 10.2) 
65/ 6.3 | 6.6) 64! 69| 9.4) 1-8 | | 10.1) 85! | 66!) 60) 
3.9 | 66) 68] 64] 60 5.7 | 6.9] 79) 8.5 | 81] 7.7] 5-8/ 5.8) 63] 6.9) ¢ | 7.6/ 69) 79 
| 23) 94/82) 80] 10.1/ 9.4! 86] 9:9 9.5 | 10.7 | 13-9] 14/4 | 14/5 13.8 | 11-4 | 11-0 10.3| 9:6 | 4° 10.0 10.2) 30/4 
7.6) 81) 7.9 | 7.5 | 7.5] 8.0 8.4) 9.1) 88] 7-8! 8.1) 8.3/ 82) 80] 
29/ 27! a7] $3 2.8 | 26) 84/ 35 $.4/ 35/ 35] ao 4.0) 44/ 47) 30] 34] 32 3.1/ 28] 
7.3 80] 90! 99] 8.3 | 7.9! 7.8 | 7.7 | $4) 9-0) 90! 8.5] 79] 7.4) 74) 7.8) 7.5) 74 8.0 
a4 | | 11.8 | 10:9 | | 11-8 | 12.2 11-7 | 11.6 | 19.6 13-3 | 13.5 | 13.6 | 13.6 | 14.3 13-9 | 13.8 | 12.5 | 32:3 | | 12.8 / 12-2] 
52 7-3) 74) 7.5) 7.7] 8.2) 84! 8.7) 8:9 82] 7.5) 72] 6.7) 71) 72] 
hs. 89/ 85) 8.5/ 8.5! 10.3 | 11-2 | 13:5 10-0) 8.7] 85) 9.0/ 7.9) 78] 9's 
8.1 89/ 41/ 40] $9 42/42) 42] a7] 4:7 6.2 6.9 7.5) 74] 6.0") 5.3! 50) 46 5.1 
5.1 8.1 &5/ 84] 76! 7-5/ 8.8! 109 12.2 | 12.8 | 13.7 | 43.4 13-8 13.5/ 11.0! 9.8] 97/199 9.5 | 8.7) 10.4 
0:1 2.9 | 3.7) 39] 3.2 | 8.9) 3.5! 3.4] 36 24/ 84] 85) 3.2 3.0 | 4.2 
80 9.0 | | 93! 96! 10.5 | 10.7 | 11.0 | 41/9 11.4 11.4/ 10.9 87! 85] 8.9/ 90/ 92/88] 
OM) 62) 62! 65 | 6.1) 61| 7.3/ 7.1) 69 | 7.3) 8.0 | $8) 91/ 98] 7.1! 6.2) 6.5) 73 
#5) 43/ 48) a6] 48) 5.3/ 51) 48) 5.5! 6.1) | 73) 7-5) 80] 68! 51) 48] 
9.8 5.6) 6.2) 6.4! 69 6.4) 65) 66 7.5/ 90) 98) 13.9) | 98! 96) 74 5-6) 68] 7.3) 65 7.3 
9:8 7-9) 76) 7.6) 7.8! 7.6! 7:6) 9.2) 9.4] 9/9 90) 81) 86) 9.0) 89) 
19 81! §.3/ 7.8/ 83] as | 8.6 | 89! xe] 7.2) 7.1) 67 6.9/ 72) 7.8 
10.0 97! 90! 90! a4 %3) 91) 10.2] 11:0 14.0) 11.1 | 11-5 | | 10.7) 93/ 94) 9:8| 97! 10-4 
9 | 10-4 | 10.4! 10:7 | 10.0! 9.7 9.4! 10.0] 10.5 | 41.6 12.7 | 13.5 | 14.4 14.2 14.4) 11.4 93/ 90! 89) og 9.8/ 10.2) 41.0 
0 78! 71) 70] 7-5! 74] 10.0! 9.5! 10.0] 9.4 | ‘og 10.0! 93) 9.7) 9.7) 8.0) 7.5) 
4 1.0 | 10.8 10.2 | 10.2 10.2 10.4 | 10.2| 10:0 | | 20-5 | 10.6 | 11.9 | 11:8 | ise 11.7 | 11.4 | 10.3 | 10.2 | 10/6 11-3 | 10.6 | 10.3 | 10:6 | 
| 1-5 | 11.1 | 11.4 | 10.7 | | 10-0 | 10.6 | 11.1 | | 13-6 | 14-1 | 14-4 | 14:4] 18°7 | 11.6 12.4 12.4 | 12.5 11.9 10.8! 
3 54) 5.0; 6-3 / 66) 7.7) 81] 8.6 | 6.5) 84/ 83! 65] as 54) 5.5/ 66) 54) 
1 | 21.6 | aus 20.9 | 21.3 21.9 | 22.6 | 23.3 | 22.9 | 99 9 22.8 | 19.6 | 21.5] 92.9 22.9 21.4 | 21.6] 20.5 | 29.3 21.0 | 99.9 20.3) 21.4) 291.5 
| 10.5 | 11.0 | 10.8 | 10:8 | | 14-8 | 11.5 | 11:7 | | ise 158 | 12.2 11.9] 11.9] 10:5 | | 10-8 | 10-6 | 10-1 | 40.8 | 11.3 
96) 96) 98) | | 20.8 | 10.7 | 10.7 | | 11.2 | 10:7 | 10.4 | 85) 94) 10.0 
1 11-2 11.0 | 10.7 | 11:2 | | 10.5 | 10.8 | 11:8 | 11. 15-3 | 11-4 | 11-2/ 10.7] 9.5] 19-5 | 10.4 | 10.4 | 11:2 | 10.9 | 11.0 
72! 7.9] 72] 71] 7.0/ 7.9! 78] 90) 91/ 95/ 99] os 8.9/ 84! 78 81) 83] 80 8.0 
| 
62) 61) 61 6.3) 7.4) | 9.1) 89! 8.9! 74] 63) 58] 65] 2.0 
10.0 | 10.0 / 10.5) 9.9) 9-9 | 10.6 | 10.5 | 11.5 13-2 | 13.7 | 14.0 | 13:8 | &8) 89] 89] 10.9 
10.4) 10.4! 10.4 | 10° 10.2) 9.4) 9'5 | 10-0 | 11.9] 12:7 | 48-8 | 10-5) 9.9) 9.4/ 10.4/ 10.4] 116 10.7 10.4 
7.9/ 77! 8.0/ 7.6) 8.0! | 10.8 | 10.7 | 10.2 | 10.0] 7.8/ 83) 81 8.3) 89/ 90) 88) 
96 97) 97! 10.1 | 10:1 10.7 | 12.0 11.2! 10:8 | 91 | 10.5 / 11.1 | 11.6 | 10.4/ 10.0! 98! 95! 9:6! 11.5/ 10.4 
19.3 | 19.5 | 18.8 | 48.8 | 19.4 | 38,5 17.7 | 18.5 | 19.5 18.9 | 19.2 19.1 | 48.7 18.5 | 18.3 | 18,4 18.8 | 18.6 19.2 | 18.9! 19.9| 20.6) 19.9 
Yum 51/52) 55/54) 6.1) 63 6.0 | 0 | 10.7 | 19.0 11.8 | 11.8 | 11.3 | 11°74 00.5 7.4) 6.8] 47 45) 7.8 
TABLE VII.— Heights of rivers above low-water mark, December, 1895, 
HY of. Highest water. Lowest water. & re Highest water. Lowest water. 
| 323/228 Height’ Date. Date. © | S38 date, Height. Date. sis 
Mississippi River. | Miles.| Feet. | Feet. Feet. Feet. Fe Miles.| Feet. | Feet, Feet. Feet, Feet. 
venport, Iowa? .... 653 15.0 1.4 7 | 1.24/05. 4. 
Keokuk 5 4 8 03 2 404 7) 35) 18.5 
Hannibal, Mo.........| 5,6 145 28 1.7 | 1 5.0 18.7 
| igs 28 | 4.0 17.3! | | 1/05) 46 
37.0; 21.5 31 4.7 | 21.3 455 | 29 1.3 | 10° 24) B89 
‘Arkansas City, Ark... 42.0) 286 6.5 94 | 11.9 08) 2.30 41 
Greenville Mis 40.0 23.3 | 31 | — 0) 5.2 | 23.5 
Vicksbur 41.0; 218 31/ — 4. 1.6 | 26.4 351 | 27.6 26 2.1 18 10.9 25.5 
= 13.0) 4/8) 31/1. 2.9 3.0) 176 28.5 8.4 819 | 10.3 | 90°77 
Beardstown, Ill. 12.0 | 449 9.3 31 ~23| 18,19 0.7| 11.6 
Missouri River. ' 
Kansas 6.7 | 8.3 18.0] 23 0.9) 1.9 
Ohio River. 
burg, W.Va. 38.0! 19.0 34 
Louisville, Ky. 24. 9.0 3.0 48.0) 0.4 /1,2,7,8,98 | 4.9 8.8 
Monongahela River. 
22.01 12.9 90.0] gg » 1.0 | 2.5) 8.2 
Charleston, W. Va.... 61 30.0 24 2.0 13.6 | 22 | 10.2 | 4.8 
| 
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Taste VITI.— Temperature of the wet-bulb thermometer, December, 1895, 


| Local time | 
| faster or 8 A.M. SP. M. | Local time | 8A.M. 8P.M. 
Stations. "slower than | faster or | 
tan time. | ax. | n. | Max. | Min. | | Max. Min (Mean. Max | Min. | 
New 4. m. | ° | o; ©} © | Op. Lek | | | 
¢ Region—Con. Am. | ° | ° ° | ° 
t t, Mass... ... . 
Block Island, R.1........ . Minn ...... | 1 
New haven. Conn....... Bismarck, N. Dak ......| 12s. 32) —16 12 — 
New London, Conn...... Williston, N. Dak....... 158.) 4); —9 12 | 36 0 16 
Albany, N.¥........ al an .......--- 1 12 8. | —1 17; 38 | 2 21 
New York, N. Y......... 53 | 13 54 15 La Crosse, Wis.......... 1658.  -9 20 40 23 
Harrisburg, 7 s. 30 18 35 Davenport, | 1@ 5s. | 51 2 23 52 | 9 23 
Philadelphia, Pa......... | | 3 | 8 Des Moines, Iowa....... 36 1 2 | 9 | 26 
Baltimore, Md........... 6 8. 51; 12 wel 36 Keokuk, lowa...... ... 106 8. | 53 | 8 53 10 30 
mleigh, N.C .... “48. 2 35 60 | 23 40 h | 
Wilmington, N.C........ maha, Nebr..... 14 8. 37 | 3 2; ? 28 
Jacksonville, Fla........ 26 8. 63 orthern Slope 
Florida Peninsula. Havre, 2198. 41 —24 18 —12 21 
Jupiter, 20s 2. 70 2 Miles City, Mont........ 2 08 S. @; —5 17 | 40 2) 
Atlanta, Ga 9 34 2 18 
Mobile, Ais ... ‘ . 
Meridian, 55 8. 19 | 37 61 | 45 Pueblo, Colo............ 1 58 8. | 4 21 4 15 | 28 
Vickers. ......... 108 alse | Concordia, Kans... ... 1318. 34) 5 3; 10) 2 
New Orleans, La ........ 10s. 30 34 . city. Kans....... 14 4 3; @ 9) 29 
Western Gulf States. 50 | Wichita, Kans .......... 129 8. 45 8 56 15 33 
Shreveport, La .......... ius. 64 | 26 a2 63 30 Oklahoma, 1308. 10 17 | 26 
Fort Smith, Ark ......... 1178. Southern Slope. 
Little Rock, Ark 1 08 s. 60 17 60 2 Abilene, 139 8. 19 59 j 40 
1308. 68 | 50 | 69 | 7 by 147 8. 37 | 9 25 45 12 32 
veston, Tex .......... i 98. 7 hern Plateau. 
36 «82 | El Paso, Tex............ | 4) 13) 4 | 36 
San Antonio, Tex........ 14S.) 2 a2 Santa Fe, N. Mex....... 2 O4 8. 30 1 17 32 3 B 
Knoxville, ‘Tenn 3 | Independence, Cal...... 2 53 8. 7 | | 3 
emphis, Tenn .......... os.) feau. 
| 1 | Carson City, Nev ....... 259 S. 39 | 7 # 19 33 
Lexington, Ky........... 53 10 2 | Winnemucca, Nev...... 251 3 | —10 19 | 39 14 
Lower é | | F - ~ | | 
Buffalo, N.Y............. ort Canby, Wash...... 3 16 8. 
Rochester, N. ¥.......... 4 3 2 (te Seattle, Wash .......... 3 09 8. 28 S| 40 
Cleveland Ohio... 7 > 13 | 32 ©Portland, Oreg.......... 31 39 53 31 “0 
Grand Haven, Mich 6s.) 5 | 8 | 3108. 37 42 56 a2 48 
Sault Ste. Marie, Mich... a7 8. —8 21 40 = | 2 88 8. | 


| 
| 
| 
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TasBLe 1X.—Resultant winds from observations at 8 a. m. and 8 p. m., daily, during December, 1895. 


| Compon = 
a ponent direction from Resultant. Component direction from— | Resultant. 
tions. — — Stations. 
| N. s. E Ww Direction Dura- Di tion | 
| | from— | tion. N. 8. E. w, | Direction) Dura- 
| 17| s.60w.| 16) Duluth, Minn 16 8 S| 
| 3 | w. | 7 19 27 | 5 21 8. 18 
Wew Haven, Conn .................. 16 | 18 19 || Williston, N. Dak 16 6 
Middle Atlantic States. | | | Upper Mississippi Valley. | 
25 6 15| s. 2w St. Paul, ps 13 | 22 14 | 2 | s. Bw. | 16 
2 15 16 n. 2 w. 11 Crosse, Wis 14) 28 5 | 2 8.51 w.| 22 
Harrisburg, 16 6; @ 18 14 Davenport, Iowa 18 | 12 
Philadelphia, Pa .................... 2; 2 63w. | g | Des Moines, &7| n.élw.! 
Baltimore, % 19 18 13 n. ~ 25 20 | 26 n. 74 8 
n. Be, g | Hannibal Mo | 2) 8. Ww. 16 
‘ South Atlantic States. St. ae ~ Wecevaccemeserecccveses 19 26 | 12 | 16 8. 30 w. | 8 
Charlotte, N. 18 ZB 28 8| 8. 76 Col ~ 
| on. | 8 Sew. 1 
Ga | = | | Huron, 5. Dek... | 14 | 23 | 1b | SW. 14 
Key West, Fia n. 20 w. 12 Helena, Mont ............. 26 1 5.68 w. | 48 
| ‘ 7| Be. 40 Rapid City, S. Dak...... 13 | 19 5 38 | 8. 80 w. 34 
States, | 7 | 12 n. 8e. 34 pace 2 43 son. 61 w. 47 
Ais w. | 6 Denver, cs 29 13 16s. 17 w. 10 
ts... | = 15 8. 36. 14 Dod ge City, 37 | 11 12 18 n. 13 w. 
restora Gulf States | | 15| s. Sle. 30 21 7 12 
Shreveport | | | 30 20 2 20 | n. 6) w. 21 
Galveston, TeX ....... 20 | 24 14 17| 8. 37 5 || El Te 
| | | 8. 1 mnemucca, NeV 15 17 | 18 8. 77e. 9 
Cincinnati, Ohio 1) sie. 19 || Idebo Palle, Washo | Bl 
| | 12| 8. He. | 20 North Pacific Coast Region. 
10 | | 8. 33 w. 32 Tatoosh Island, Wash............. 2 19 | 22 s.16e 18 
3 s. 54 w. Eureka, Cal gs 15 22 14! 5s. @2e 14 
Lake 8. 55 w. 28 | Red Bluff, 30 17 13 n.2iw 14 
Alpena, Mic | | 12 Sacramento, Cal 21 20 12s. Be. 9 
Grand Haven. Mich 17 | w. San Francisco, 32 13 21 n.18Ww 
Marquette. Mich... | 8. e. 4) South Pacific Coast Region. 
| 


* From cebservations atSy p. m. only. 
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xm .— Excessive precipitation, by tations, Sor December, 1895. 


DeceMBER, 1895 


TasLe precipitation—Continued. 


| Rainfall 2.50 a 
ainfall 2-50 ‘Rainfall of 1 inch, Rainfall 2-50 | Rainfall of 1 inch, 
or more, in one & uJ 
more, in 24 or more, in one 
hour. fy | more, in hour. 
> hours. hours. 
Stations Stations. b> 
a aa 
000d cadet ade te 
Fayetteville 813 
Fort Smith..... 3.48 4.46 
Keesees Ferry . 6.20 9.08 
Mount | Nebo . 4.36 5.52 
3.00 
Silver Springs . 4.00 ais 3 
Winslow ....... op 5.00 Firgil City 5.41 
Witts Springs............ 5.65 Warrensburg . 4.% 
Bowmans Dam 3.37 | Wheatland 
5 e n 
Altamont 2.58 Keokuk cocks 10.75 3.08 
Mount aski 3.00 | Corvallis (mear) d 
South Bend 2.50 Forest Grove 
eee | McMinnville a 
- | MeMinnville > 
re 2. | Monmouth . 
| Mount Angel 
Lexington 2.50 | ‘Salmon. 
Lawrence ‘Michigan 2.50 |...... 


= 
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Taste XIV.—Mazimum rainfall in one hour or less, December, 1895. | TaBLe X1V.—Mazimum rainfall—Continued. 
Maximem rainfall in— Maximum rainfall in— 
Stations. | Stations. 
5 min. | Date. 10min.) Date. | lhour.| Date. 5 min.| Date. | 10min.| Date. |1hour.| Date. 
Inch. Inch. Inch. Inch Inch Inch 

Boston, 0.17 0.27 2 0.47 BAS 0.19 29 0.29 29 0.58 29 
0.10 21 0.16 21 0.48 0.17 31 0. 26 31 0. 69 31 
Chicago, Ill... 0.08 19 0.05 19 0.16 0.19 30 0.25 30 0.44 30 
Cincinnati, Ohiot........... 0.02 30 0.08 0.17 30 | Omaha, Nebr.* ............. rere 
Cleveland, Ohio 0.02 23 0.04 23 0.17 | 0.06 2 0.10 2 0.25 2 
0.01 21 0.02 21 0.07 21 | Portland, 0.07 30 0.13 30 0.30 22, 30 
Bastport, Me 0.07 27 0.10 27 0.22 0.04 17,18 0.09 17 0.20 17 
Galveston, 0.17 29 0.28 29 0.90 0.02 28 0.04 28 0.06 28 
0.20 30 0. 25 30 0.45 30 San Diego, Cal........ 0.05 16 0.06 16 0.12 16 
0.55* 1) 0.80" 1, 2.00 1 | San Francisco, Cal. 0.08 21| 0.05 0.17 21 
Kansas City, Mo.* .......... da: 0.08 | 18,24 0.05 18,24 0. 28 0.09 20 0.14 20 0.21 20 
Rey West, 0.25 9 0.26 | 9 0.33 0.08 13 0.05 13 0.20 13 
0.21 19 0.24 19 0.60 19 | Vicksburg, 0.27 19 0.40 19 0.73 19 
0.05 26 0.08 | 25, 26 0.31 | Weebingtoe, D. 0.20 26 0. 24 26 0.29 26 
Memphis, Tenn......... 0.12 1 0.18 1 0.60 0.13 30 0.20 30 0.32 30 

| 


“4 * Record incomplete. + Record partly estimated. 
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Chart V. Relative Variations of the Deflecting Magnetic Forces, the Northwest Pressures, 


Horizortel 
ComporenT O 


-/0 
Magnetic +/0 
Vector 7) 
S 
-.20 
Press ure Oo 
+.20 
+/0 
Temperature. O 
jo" 


and Temperatures. December, 1895. 


71 213|4| 5] 617] 4] 78 | 20] 2/122] 25 25] 20 |27 | 28 Jor 
| 
TT T 
} 
\ 
imN 
TIN 
+ ar 
A 
\ 
X 
| 
, Weshington end Toronto. Northwest 
Temper- 
| Derlecting Magnetic Forces. Fressure 
ature 
1164) 77% | 56 | #2 | | +5 | 46 |-72 1296) 3066 | +50 | -5 | -26 
2| 67 86 | 45 #5 -6 *5 | +7 |-45 | /O 3033 |+/9 9g 
3) 69 | | 38 | +7 |-2 |-60 |343| \-7 
4-| 70 | 83 |-/ | #8 | w7 |-62 1352| Baro |-s 16 
5|69 | 8&6 |4 |r7 1-9 147 @ 2987 | /9 | -2 
Gi 70 | 80 |48 | +8 | -2 |-2 |~4 |345| | +4 /2 -8 
7) 60 | 93 | |-2 |+5 1-6 |-w | 173 BO3/ +23 
| 42 | 88 | 47 |-20 | +2 |-3 -20 |-20 | -8 |/74- 50.23 /6 -3 
9| 58 | | 64 | |-5 |+70 |\155 | 2998 !|-7 27 | +68 
10\ 56 | 8S | |-6 O |-6 |-9 |4531/80} 3aG02 |-/ 32 | +4 
59 | 83159 | |+9 1-3 |vo 1200 | 3006 | +4 28 | 0 
/2 | 58 | 87 | 601-4 | | #10 | -4 | 08 | 166 2968 |-32 | 33 | 4/6 
| 88 | G2 4-1 1-72 | 486 | 2976 | -23 | 29 |*/2 
4.165 | 83 52 | | -2 | | 42 | | | 297 2976 |-2/ | 24 | +e 
\65 | 88 | 46 | | 4s | | | 44 1-76) 45 2968 |-2@ | 24 | #6 
| 45 | +/ | | 1-79 | 2994 018 -7 
| 94 | or | ra | re | | +62 | 25 3005 | 4/2 |. 4 
WS | 66 | | 5§ | #2 | |+ 5 | +7 | 22 3000 | +9 8 -7 
85 | St | | 4s | | | 355 2977 | | /3 -/ 
20 87 | 9 | +0 | O | -/ | HO | -5 oO -/7 18 
66 | 83 | | +5 |-2 | +/ | +5 | +5 | +7 | 538) 2999 | 8 |-6 
22 | 54 | 88 | 38 | -7 | |-/2|-7 |-4\-30\/72| 2961 |-4 | 13 
| | 
22 | 54 20 | 47 | -7 | +2 “3S | -7 S | -23 | 164. 29.50 | -33 26 
24147 | | -/4 | |-/8 |-/8 | -/2 | 40 2979 | -3 6 -6 
25 | 56 | 93 | GO 5 | +/0 | | -/2 | +89 \/49 29.83 | +2 4 -@ 
26 156 | 86 | 521-6 |-/ |+2 |-6 | -6 | +06 | /80 29,52 | -28 | /9 | +8 
27 | 58 | | 33 -3 | +2 | #3 | -# | | 437/748 29.46 | -35 24 | #43 
28 | 6/ |90|53 | O | | | +/ | +3 | #7/ | BO 2999 | | -2 
29 | 64 | 8&7 | 3S | | -/ |-/2 | +3 | +/21-76 |3a0| 2995 | 4/9 | 5 | -F 
| 64 | 86,52 | +5 | -2 | | +4 | -& | +26|527| 2994 | +/9 
3/ | 635 | | 55 | +2 | -/ | | +2 | +8 | 468 1533) | 47 9 


| 
| 
| 
| 
| | 
| 
| 
| | 
| 
| 
| | 
| 
| | 
| | 
| 
| | 
| | 
| | 
| | | | 
| | | 
| | 
a4 
| | 
| | 
| | | 
| | 


van. 


99 
of 
1* gt 92 ; Se Se 
Prd & 
“4, 


7 
\ 
\ 
NX 
‘ 
9 
i 
| 
4 
> 
| = 
° 
| 
| 


~ 


| 
| 
| 
| 


*SOTOU! Ul WAOYS Jo 


| 
| 
4 
| | 
| § 
3 
4 \ 
re) SON 
tf 
° 
a 
2 
> > 
| 
\ 
« 
TAO } 
| / 
5 
fy ‘ 


